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MinipJate osteosynthesis without mrerfragmentary 

compression i* flow ronsidered rhe best tfMimtiw for 
rraclures of the mandible. The experimental and clinical 
investigations that allowed the advantages of this tech- 
nique ro be demonsrrated were carried out in ScrJ*boufjl 
by a team drawn from ihe Depdrtmem of MaaFlloracial 
Surgery of the Faculty of Medicine, the Higher National 
School of Arts and Industries, and rhe Research Group in 
Bone and Joqnr Biomechanics of Srrasbouut. 

This research was purposely limited to the biome- 
chanics study of osteosynthesis of the hoc izontaJ body 
and mandibular angle. Ir was concluded that rlie besr 
method of turgrtJl treatment in mandibular fractures 
was inevitably the irsurt of a compromise in which all 
the constraints under which the operator works should 
he ukn mro ircounr- H»e$e Include anatomic Jl and 
physiological Conditions, biological requirements with 
regard, to the equipment used, mechanical properties of 
rhe mandible and mechanical characteristics of minta- 
rorlHtf equipment set againtf (he forces which are w- 
ertcd on the bone, surgical imperatives. 

The choice of osteosynthesis by small plates in other 
secrofE of facial surgery (such as mandibular condyles, 
midlaciil suT(tery. and Orthopaedic surgery) arises in 
part from the therapeutic orientation of the surgeon, 
based on nonexperimental but logical deductions from 
invetfi&Mpons carried out on the nundibfet partly from 
I he convenience that the plates offer, and is finally con- 
firmed by the results obtained. 

The Improvements in -quality of Treatment of facial in- 
juries Car ejucted the expectations that we had following 



rhe results of the first biomechankal research, in the 
earty 1970S. 

The essential objectives of our biomechanics! and 
clinical research were to apply the rigorous principles of 
modern orthopedic surgery to maxillofacial sujgery and 
lo reduce the empiricism whkh all too often guides the 
choice of therapy. 

I should like to extend my thanks to rhe engineering 
students A. Boyoud J. PJtri, B. Sustrac. and J. P. vlllebrun 
as well as to engineering professors Schmidt and Freund 
from £NSA1S; to Prof. I. Kempf, and Dr. J. H. Jaeger, 
founder and chief manager, respectively, of the research 
group at the Centre de Traumatologic, ind to Dr. J. P. 
Lodde, the surgeon responsible for maxillofacial surgery 
in this team; to Dr. J. M. Schnebelen, a faithful and com- 
mitted college -dunna rhe lona jm) dliTicuIr phase of 

preparation; and finally to all those young colleagues 
who enthusiastically accepted and reviewed the tech- 
nique as well as rhe new biomechankal drafts, Dr. A, 
Maridno. Dr. L.C. GJSttllO. Dr. P. Mentts, Dr. M.J. 
Rauschcr. 

r/any thanks are owed to all oral and maxillofacial sur- 
geons who luvediswmlfured the concept of mlnlplate 
osteosynthesis, internationally, both by their convictions 
and by the quality of their work. They are too numerous 
for me to name them all individual ly. Some of them are 
co-jurhor& of this boo*, including in particular Prof. 
Dieter Pape and Prof. Klaus Get lach, with whom \ have 
enjoyed a prolific scientific cooperation. 

Maaime Champy 



www.pdfree.blogspot.com 



Copyrighted material 



vi 



Contributors 



PDFREE COMUNIDAD ODONTOLOGICA 



Patrirk Blez. M.D^ DJM.D. 

Service de Stornarologie Chirursie 

Maxillo-Faciale 

University de Strasbourg, FraftCr 

Peter Ward Booth. M.D.. D.M..D. 

Professor 

Consultant Oral and Maxillofacial 

Surgeon 

The Queen Victorici Hospital 
Sussex, England 

Rudolf ILM.B05. D.M.D. 

Associate Professor 
Aldeiiryg Mondziekten en 

Kaakchirurgir 
Affldemisch Z\ v kc nhuis 

Croningen. Netherlands 

John L Cdwddd. M.D. D.M.D. 
Grosvenor Nuffield Hospital 

Chester England 

Marimt Clumpy, M.D., D.M.D. 

ProFesseuj Emeritus 

Sendee de Stomatologic Giirurgie 

MaxilLo-Faciale 

Univcftict dc Strasbourg, France 

Greg C Chrtkowski, D.M.D. 
Oral and hbHlllofjcidl Surgery 

Associates of MirthiTCliX P.C 
M?w York, USA 

UweEcfceli.M.0.. D.M.D, 

Ptorcaaor 

University tsklimk fiir Mur.d-, 

KLefer- und Cesictifschmirpe 
Dresden, Ctmuny 

Klaus Louis Certaclu M.D., D.M.D. 
Professor 

Untv*Tiil3tsklirtik far Mund- r 
KLefer- undGcsirhtschirurgjr 

Magdeburg* Germany 

Hcnning Cropp, M.D., D.M.D. 
Ktinik fUr POastijche Chirurgie 

c«lchti-. Kiefer- und 
WirdrrhenitdlungsriiirurgLe 

Marienhospital 
Stuttgart. Germany 



Franz Harle. Mix, D.M.D. 
Professor 

Univrrsitatsklinik fiir Mund-, 
Kiefer- und Cesichtsctiirurpc 
Kiel. Germany 

Wolfgang Heidemjnn. M.D.. D-M,D. 
Univrrsititsklinit fiir Mund-. 
Kiefer- und Gesichtscfiirurgic 
Magdeburg. Germany 

Johannes Hidding* M.D.. D.M-D. 
Associate Pnrf«»r 
Universitiitsldinik fiir Mund-, 
Kiefer- und GesiehtKhirurgie 
Kflln, Germany 

Bodo Hoffmeister, M.D- D.M.D. 
Universititsklinik Benjamin Franklin 
KiefeKhinirgi5che Klinik, 

PLastLsche Ge^chtscMnirgie 

Berlin, Gernttify 



Tateyuki lizuka, MD.. D.M.I 
Associate Professor 
Umversicatshospital 

Department of Cranio- Maxillo- 
facial Surgery 
Bern. Switzerland 

Ulrichjoos, M.D.. D.M.D. 
Professor 

KLmik Fur Mund-, Kiefer- und 

Ceiichrsth-inirgje 
Monster Germany 

Christian Lind<jYist P M.D.. D.M.D. 

Professor 

Department of Maxillofacial 

Surgery 

Helsinki University Central 

Hospital 

Helsinki, Finland 

Steffert Mofcroi, M.D., D.M.D. 
UnrwraiUtsklinik fiir Mund- P 

Kiefer- und CeMchRchiRirgie 
Magdeburg, Germany 

Friedrich W. Neukant, M.D. P D.M.D. 
PTofeswr 

uniwrsltatsMinik und Potiklinik 
fiir Mund-, Kiefer- und Geskliis* 
chiruigie 
Erlangen. Germany 



Hans-Dieter Rape, M.D.. D.M.D. 
Professor. Emeritus 
Universkiisklinik ftlrMuiuk 
Kiefer- und Geiiehuthirurgje 
KQln, Germany 

Jurgen Reuther. M.D., D.M.D. 

Professor 
Universltitsklinik for Mund-. 

KJefrr- und Gttichughifurgie 
Wiirzburjf, Germany 

Hermann F. Sailer, M.D. P D.M.D 
Professor 

UniversitJtslfliimk RJr Kiefer- u 
Gesithtsehirurgbe ZQrkh. 

Zurich, Switzerland 



Raine* Sehmelztisen, M.D., D.M.D. 

Professor 

Universitatslclinik fUr Mund-, 

Kiefer- und Geskhtschirurgie 

Freiburg, Germany 

Paul J. W. Sroelioga- M.D., D.M.D. 

Professor 

AfdeNng Mondziekten en 

EUaltfhJrurpe 
RijniUie Hospital 
Arnhem. Netherlands 

Hendrik Teriieyden. M.D. P D.M.D. 
Uniuersititsklinik far Mund-, 
Kiefer- und Gesichtschlrurgje 
Kiel P Germany 

Korirad Wangerin, M.D.. D.M.D- 

Fnrfcssor 

Klinik fkir Plastische Chirurgic 

Gesichts-. Kiefer- und 
Wiederherstellungschirufgie 

Marienhospital 

Stuttgart. Germany 

Leen M_ de 2eeuw 
Martin-Medizi n-Teclinik 
Tuttlingen. Germany 

Joachim E. Ztillef. M.D., D.M.D. 

Professor 

Universit Jtsklinilc fUr Mund-, 

Kiefer- und Geskhisrtiirurgie 

Kflln, Germany 



www.pdfree.blogspot.com 



Copyrighted material 



vfl 



Contents 



PDFREE COMUNIDAD ODONTOLOGICA 

Infmdnrlirm 1 4 

FrjR? Hark -1 and Bill C- Terry 

1 Anatomical fapfcta and Biumrehanical 

Cored cratiom * 3 

Maxime Chnmp-v ajid : : aniclk filez 

The \',indibl<* 1 

To* Mirifjfip J. 

Biamerimiir.al Prinriflltt .■,..■. .,+ 5 

Coals 5 

M.mir.-arory Scrpss -JitrribnTi^n mine 

xi.nniihl^ ^ 

Definition of An Ideal Qsieiwvnihesis Line 

c-n the- Mdnciiblg £ 

Biomechanics and PrifK'injgs of Surgical 

KtHVMf inthe MKi'Joe r.. 2 

2 Bow a^tfM^f and Ff arrure H^jJ4nR H 

FrJrt? HJi-Lfr g 

^rfiifnif* nf Firial Etaw fl 

Fracture Healing 9 

Ind.rc-q ftpnf -Hcalir-g Secondary 

Ownui jnri Snfr In me H paling. , . JJi 

Hcdhng} 12 

Ptfudcurrhrosis H 

CraninmjKillofagial rtonp-HeaJinj; 1A 

J Siifgitf Jl flpprojf hgs ■ , T li 

Fmiv Hdrlf 

Biamechankal Principki 15 

Ejclrdordl Incision lfi 

Intraoral Incisions IS 

M^nd.hle 2Q 

Hjiidiblelwrjorai Vestibular Appfoarii ,. ill 

Mandibk* Intraoral MdiKina' Kr.n 

In-rnmii 21 

Vlamli'hlf t nmfrinerl larr.iar.il irans- 

fructal Appmach ■■■ ■■■■■■■ 21 

Manrii'hlp Fxlrjnrj" ^nhni,inrlihiiljr 

Approach , „„ r .„ TPTPT „„ 22 

Mid and upper Face 24 

Mdxjlld Inliduidl VeMibuldi and Mjiy.mal 

Rim Apprpach 2£ 

J.nwpr F>y Ld 2d 

Uppri Lid nici>hjiripUscv Ap^m.iL-h 24 

Brow Approach ^. .. ^. ,.,.,■,. .^.^ 25 £ 

Coronal Agrgmacji 25 



Materials and Inrtnime ntation 

leen M ri-e iVeuw 



22 



Introduction 


?7 




27 


Mini Qit«jiynlhL*s.ii Technique and 




Equ i pment . 


27 


Mi:lipLlTl >C . „.,.. ..r.r.T., ...■■. p. t. T 


11 


Mirli^ i i'ws 


11 


Mini Ctnlrt Drive Screws 


29 




7ft 


Mini-ln^rrumrm.irmii . _ 


/fl 


1.5 Micro tomosynthesis Technioue and 




liquipiiifrL *■*.*. ,■-.-..., 


29 


1.5 mir, Minuptates 


29 


] :n Mi rro L entrp-Drivp Screws 


2'} 


Mimn Drills 


■«) 


Mil fa InM iiimi-iil.iliiin 


in 


The Modular O-slL-L^ynLhi'i-ii SvsCcm ... 


30 


Mandibular rrarturet includlns Atnv 






it 


Ha:it- Dialer Rape, Klaui- Lou:b Gcrlach, d-id 




Maxima Champy 

Introduction _ . . 


11 


Tecluiique TBT . T ,. T . T T . T 


31 


1 imp nr" riwrmpnt 


11 


AnpcrhKU . 


11 


Rce^ablishmcnL of Occlusion . _ . _ 


"■!| 


Lin^iva Incision P . „,..,. T > T > T 


31 


Mpipi-irp Choice 


Jl 


Miftiplalr On^Obvn'hcsiS 


32 


Dittcrmt An-di- Require Special 




Mri^urc^ 


34 


Thp- Int^rforjininjl Anpj 


T4 


TtW Cllllllr 1 . 1 1 111 PltMl'klllrll All" J 


"14 


Tht* MdUj An.\a dnd th_L fc Angle ol the 




Mjndiiblr _ 


M 


\h* RanikL-c 


Ifi 


Mi;liipir Frsctirts ............ „.,......,. 


35 


Med mi na.1 Therapy 


lib 


Posropera ri w t'.ir? t 


lb 




Jo 


MJrtilihh- Fi^ilim-, in Cllilrfi^rt 


17 


The Edentulous AlrophLcd Mandible .... 


38 


[Jpfert .ind tnnim.niJtpd hr.irr ii ri-- c . 


Tfi 


TMMh in The Fi.ilTiii^ 1 m'.m 


IS 



Hooks for Intermaxillary Immobjlizjtkm -MJ 



nirfwiLifrmn 



_|_B_|_B_|_B_l_B_l_l_B_l_l_i_B_l_B_i_B_l_l__l_l__l_i__i_i__l_l_ 



Ml 



ImnioUilifdhu-i hy Wiring 40 



www.pdfree.blogspot.com 



Copyrighted material 



trill Counts 



Immnbilizjitjon UsinaBwfc* ■,-.-,- 40 

UfllturcS ...... .............. ..... 40 

PDFREE r ^Mrf^fWP^ffif^ltfl^teff^MS^K^ .■■ ^2 

Jntroriuf-ffcan £i 

Touiin.se L« Straw 42 

Curt. Kd I Ldg 5c:l l w 42 

Tnie- Lie .Screw 4-1 

Petition Srnpw _ . _ £5 

irdicarions for Lag Screw Osteosynthesis . , , 46 
rin'i'iruMi da 



Guided Lag Screw Technique in 

MmdihuLir I- r artunwc _ 49 

Gregory c, chockowshi 

Inrjratur. ,nn 4$ 

Thi' Suigiidl Technique 50 

JSUbilizjhun ul Iht 1 titTLsian 50 

H^LhiLrnifi 50 

C-Tiet a\ Fixation Technique 50 

Spec if if Applications ;:»r LhL' Cuidi'd Lag 

^:tpw Fix..itian Technique 511 

Symphysis n iid IMi.isyfiiiirv^K; I r.um t-- 51 

Ekttly FidLluies 52 

Angle Fraflurcs 5Z 

fnndyl.^r Neck Fractures :V1 

Complications r ... ...... 54 

9 Cundylac Neck Fcacluirsi Whdt b to be 
Donr? 5S 

Fran; Harie, -Ctiri^j-gT* Lirnjqvist, Uwg EckeU, 
.-I ill K ill 1 1 1 1 ii MS Tri-i liti h 

10 Condylar Nttk Fracture: Lag Screws 56 

IJwrEi-fcfk 

I rt reduction 56. 

I nd o| if ^n . 5£l 

ln«f nrnwite Sfi 

Surgical Technique 58 

Jtemov.il n! Osteosynthesis MjtFn.il Li2 

11 Condylar NiKk Frjetur* Mlnlplarp-s:, 

Extf joral Approach 51 

Christian Lndqvist ar.d Tdtt'ytaki lizuka 

hit rod uctkin - _ Qi 

Indication til 

Surgical Approaches m 

Sutgicd I Technique £>4 

The PrtMuriaiLar Approach H 

I he K<Hrpm.ind:huLif Appriuch ,-,-.-..., 66 

K?:ytiilfcLuniyFdL<' hit App:udth 66 

Osteosynthesis Technique G7 

Complif .ir:mi.s 



12 



t/nndytar Net-lc Fracture Mini plates: 
Ifltr dOraf fi p nrOAC^h 



. ■ . a h ■ b 



69 



KIhiis I rims I iivldrti diif' ^Irllrn Mnk T iis 



Innra'iKlHir 



ILI 



5u£gical Approach C;9 



Iprhn-n-p" 



■ r ■ t 



70 



1} tonrtybr tack Fracture: Uf Screw PLites , 23= 

Jiirgeu Reuther 



Inriiw.ihTirir 



Technique ..- . .... 73 



14 Midfarc Fracture 











Klaus l.ciin [".erLich .ind hLic=;-["Jiere: I'.ipe 



nirKurtKir; 



TerLin.ni-p' 



luuTiues uf rlu-^ynumd 



LrFtiiL I F-d.Uir^ 



.»: Fml II Fmi'turvv 



If Fart III hr.i^r.ir-ps 



Zii 
71 

m 



15. Nasn-fthmftld I racrmvs 

PwwWjuI Hiinrh 
ntuvliurmn 



. ZL 



HI 



AiiHr-iiii in ,-=i" ffins'irlfrihins 



fU 



Clinical Fn-iLmi^Jliii'n 



Huidiologicjl Eajminatinn 



■ ib-ib-ib-ib 



&2 



'■V-il'll^' 



SuiKital E*poi>u:L fc 



52 

82 



Beductinn 3iid Sfahilimion £3 



Bon? Grafting 



r ■ -r ■ i ■ i ■■■■ aar 



f>ei^'hfri [.in i hi is 



M. 



lfi Panfjcijl fractures-: I'lanning jn 

Orgj|n.?Ki Tre Atnn? lit 



RiiiIpH Rmifl M Him 
hififv1ii:ri i: ii 



05 



iS 



Dia^nosi^ 



^ i r 



S5 



freaimerr f'ljnr.ins .. 



86 



Cnnrlnsmn 



^3. 



3D. 



11 n^wt^miooHh': Mindibk 

Pau] J.W. SlDelinga 

Sagiital Split Ostttrtpmy .,nm, >. + .<.,„„ 90 

Introduction gfl 



Ifi'hi-iiqiib- 



't'eitiiol Hdiiuib Q^lL'ut^iiiv 93 



nin?dLL"k?n 



]i?l hniqui? 



52 



fli^dv [Step) OsEeocomles ....,■,., 94 

nlraduflion Si 

94 



Technique 



1 B I I I 



Anrprii>i SiiP.ipii.^! S?flr.i.-ii:,il i.Kil j i.i[oiiiv .. . *JA 

IrtTlViiliiillOM , ai 

Tci-lmiquc 9G 



www.pdfree.blogspot.com 



Copyrighted material 



CunCt'nJi 



I* 



Gen Aplastics and Midline Symphysea] 
QfltHttflmJES 



.36 



InrmriiMrinn 



m 



Technique 96 

PDFREE COMUNIDAD ODONTOLOGICA 



IB Qticct&mies of tlw Maxilla 



US. 



Anrerior M-iacill.irv Spflm^nr.V I Kienr...>rnv ... fJS 

i i i i i i i ii ii ii ii 11 11 11 i mfV 



\\\\Q\\ui/AQ\\ 



Teriin ique "98 



I'n^rrmr Maxillary Spgmercral UsTPoromy 

[nimdiiciiflD 



59 



sa 



Technique .. 



rfhrifrifca.-.- 



99 



\jb Fort I Osteotomy 

Introduction 

Technique - . 

Qua d: angular Qstcot amy 



I DO 
100 
100 
102 



Introduction 



Technique 






lill 
102 



Lc Fart It Osteotomy 101 

infrnd union tfl'j 

Technique ,, , ,,.. 103 



Le Pop i ni Usreotofliy 



• • • ■ I m 



103 



Introduction 103 



IrrhTiicu* 1 



104 



Osteotomies m clgft Lip and Fatate 



FbIKTII^ 



■ > i i 



introduction 



Technique 



1M 
105 



19 Ortl'iMjamrhic Surgery Distance screw : i.iv 
Kunrad Wdn^nn dnd Hlth-khj; Group 

Introdurtidn 107 

Tec hn iq ue 107 



C'hrkMl Di.iFnr^.i-; 



■.II.' 



X:jv D'^ii^h . 



: en 



Mudi'l Diagnose 



lot 



Manning, 



107 



S 1 1 t 1 1 - 1 - 1 1 r ; n i 



im 



SuigcTy 



103 



Skeletal S- ability 110 

The Adjustable MlnJplati* for sagittal SpM 
RamUi QiCrrtumy , 112 

Ulrkhjoas 



[ntroduction . 
Technique -.- 



.... 



Zi Craniofacial Surgery 
Hcmijnn F, Sdiicr 

Hypc'itcluii'jrn 



112 
112 

114 

114 



Correct m r, of L" ran ittiynci stasis 



Fmnn-. fiisml fm-fiPrHicwK 



Oiupiiai Corrections 

C»rrfcf:or- of Pa' iph.il ScaphcxTpLily 



Correction of i kTi|>nl rl.i£irnvph.i,y 



... 114 



n£ 



... 117 



. 117 



118 



Kiah Midfoot ^tgotomigg lis 



Segmented Frontofarial Advancement 
Including If r'ort III I'h-s Ij? Fort I 

f.VlW^my '■■T W .:;:.|\.i^ 



i : : - 



JJH 



7.3! f>rill- frre Srmws 



121 



KIj'.ia li>uis L~.rrl.i-; h and Woll^ng Ht'idemann 
Introduction 121 

Technique 1 21 



21 Recotistraciivf Freuitisrh^Uc Surgery and 

Implantolugy 



1Z3 



John I. Cawood 

Introduction 123 

An aromica] Consequences of law Atrophy -.124 

hiiLMdiLh Changes l?4 

Muscle Changes 12U 

M uracil Chjg-gg 126 

Facial Chanel l 2k 



nrHr^iHt- 



Pre-implant Surgery 

The Atrnphk Maxilla 

Class IV Maxilla 

Anterior Maxillary Osteoplasty io Broaden 

the Narrow Maxillary Ridge 

Patient Assessment 

Operative Tech nique , 

Class v MHxilVfc 



IZ9 
129 
29 



Atrophic Mandible 



U.m li .inrUhiss III Manriihle 



ijIhss IV Mi-miliMi- 



il-aas V M dnd ilk 



CLi vj VIM .iridic 



130 
130 

no 

135 



I 35 



13S 
I3fi 






24 Bfliw Craft and M* mbr ane Ktabilizartton Sn 

ImplaiUlolu^y.. 137 

Franz HarLc 



Introduction 
Technique - 



a.b.L.b.t. 



137 

137 



Alranlar Kttn* Oiararrlon 1 3Q 

lohAnrtes Hiddintt and loachim E. ZOller 

InriwIurTlfln -■- 1 

Technique I 

Cjinical_Aj]igrt5 140 

CflPflliiiQfl IM 

20 Mesh Ffaaliun uf Bung HJ 

Bodo HoFTmcislgr 

Introdurtian 141 

Indirarinn* _ U2 

Traumatology 143 

^rlhoLsna^hif Surgery , H3 

Surgical Appier. nr.s - .- .-.■ ,-.-,. 14 i 

t'liiK I ii-. in n 144 



www.pdfree.blogspot.com 



Copyrighted material 



fnniwfs 



27 Mandibular Hrepnytrmfipn ^t>| Frtt, 



1A5 



Hdiis-DicU fc r Pj^l- jf-d Kl.uia l.nuis Ccrlach 



Introduction 



Jli 



PDFREE COM Ujtatf^gODONTOLpGI CA 14 ..=, 



ZB Mjnd I huUr Distraction OsteuErnni* 

Using Intraorally rtppl icd De\ ices . 18 

Krnirjd Wangrr.n -mrl Kpnn:n&C",rflpp 

[ptpaliiciioji ufl 

Appliances I4fl 

H'j-i^-iiHii Vjndibuldi Pii- J .i-3a.u-i Di'*iic . 143 

Aj'.gk'ti Horijav-tdl Mandibular Disnyirt.n.i 

■-^^^l»-~ -■-----■-■-•- -■-■-■-■■■■ .. I *HTi 

H/eitiral MJiiriihiiUrnkrrjfrifln n«'vin» L48 

Iniin-.iiirtnt 15fl. 

Technique 150 

L"omplif,inons. P .. r 152 



30 



29 Mkru&urgkal ArusEumcrtb Df [Tit Fibula 

Bon* 

Frie-drich W. Npukam and 
Rainer Schmelzelsen 



153 



ntrodoaion 

Anatomical Considerations 

Ptropgrativg Diagnostics for Graft Shaping . 
[gchmojjg 



153 
154 



■ ■ ■ B ■ ■ ■ 



154 



CtAft Fi^lliini 



155 



Microsurgical Anastomosis of the Scapula 

*^~" *^ .-.-.-.-.-■■-.-.-.-.-.-.- . 

ftjinpf Sf hmFlT^itf n ^nd 

KinrUiKhw, N»,ukiini 



151 



Inrifwln-; r n ; n 



151 



Aimum km I Cmis id f rat Kms 



mrvfrHina 1 5g 



Indicatitin 



15JS 



Manriihiinir Hprons^rurTion 



159 



■wnr^nui n,:.ii nf rhf MjmiIIj and Midf.i: m LEtf 

Conclusion 1 Li^ 



H Titanium Plate Removal: "Yes or NoT" .... I G3 

Hendrik Terheydein and Wartime Clumpy 

Introduction 163 

Corrosion and MeiaJ Release from 

Titanium Plates I 63 

Toxicity and AtcumuUtkm in the Body 1 63 

inflammatory Response 164 



SLMianvrtytO tiiamunl IC.i-3 

CarcinoEenr.y I&j 

infcu-r.nf Ifi5 

Diagnostic and Therapeutic Radiation 

SL'dtlLThlg 165 

^fr^!-; Shielding 1&& 

[ oiiir 1 1 isi rii'i a ml 1 1 h itii I i ons id c \ ai u.mvi 1 frS 



J2 Cmnplicatiuim Causes and Management . . lGfi 
Klaus Louis Gerl.K'h and Han v- Diner P.ipc 



1 1 11 1 -jlJ.-'-- lull 



■ 1 1 1 



ififi 



Stiuirr Dfihj fences 166 

tnfrrtion Ififl 

iKieomyelins J .,u...u.....,.x.x.,.,. 166 

Delayed Union (PscucljrLhrtfsis, Fibrous 

Union) , P . P . P 167 

Malocclusion 167 

Damage lo Dental Roots 167 

Damage to the JnFerior Alveolar Nerve - . - . - 1 67 



References 



_B_l_B_^_B_l_B_ 



_JlA 



152 Iud£B 



±za 



www.pdfree.blogspot.com 



Copyrighted material 



Introduction 



PDFREE COMUNIDAD ODONTOLOGICA 



1 



In the past intermaxillary fixation has been the tradi- 
tional method for supporting banc ends in close- apposi- 
tion ro allow undisturbed bone healing of fracture of rhe 
facial skeleton and also of osteotomies after orthog- 
nathic surgical procedures-. Although techniques of frac- 
ture immobilization utilizing bone plates and screws 
ww described by uiwibpTtt (131?), warnekiw (1917)1 
d nd Wdttrnund ( 1927), it wai not until the late 1 960s and 
early 1970s that Hans Luhr {19G8), BcttkI Spiessl (19G9X 
Wilfried Schilli (1969). and Rudiger Becker (1973; popu- 
Ijrljed This Technique jnd Introduced methods of btcor 
tical compression utilizing rnaxiplatcsand screws for the 
Fixation of mandibular fractures. Such techniques are 
often utilized in an extraoraL approach and open reduc- 
tion, The twisie principle* require anatomical reduction, 
stable internal fixation and a surgical technique causing 
minimal trauma to achieve early,, pain-free mobilization- 
lb allow bicortical screw fixation of the mandible bone* 
platei have io be positioned Jt the lowei border to avoid 
damage to the dental roots and also to the inferior alve- 
olar canal. Application of compression plates at the site 
of compression at the lower border is biomechaolcally 
unfavorable resulting in distraction at the area of ten- 
sion, namely the upper border or the mandible, and also 
causing distraction in the dental arch. In addition, appli- 
cation trf compression rothe conve* buccal surface of the 
mandible results in distraction of the fracture on the lin- 
gual side which is very difficult to overcome. 

Mayime Clumpy and coworkers (1375) developed rhe 
technique of Francois M iehelet And A. Moll ( 1971 ). He de- 
scribed a method of monocortical fixation using minia- 
turized plates applied to the narrow surface of the 
mandible vu an intraoral approach. H* studied the ten- 
sion and compression forces of fractured mandibles and 
found that miniplate application on the tension sideof the 
mandible produced adequate stability to render inter- 
maxillary fixation unnecessary The technical advance* 

of miniplate osteosynthesis are as follows: plates are 
small and easily adapted, they are applied monocortically. 
the approach is intrawjl and rhe^ provide funcrloiu I sta- 
bility since the system isbion-L'chdnically balanced. Sub- 
sequently the method has been accepted worldwide. 

As a rribura to his home town. Champy founded the 

Strasbourg Osteosynthesis Research! Croup (SORGX to- 
gether with Dieter Pape. SOBG comprises an inter- 
national group of suj geons with a clinical and scienrific 
interest in osteosynthesis techniques. The Jims of 50RC 
are to foster scientific development at all levels by con- 
trolled clinical studies and research, individual and col- 
laborative publications, continuing educarnwul courses 
and by the development of new techniques ajid im- 
proved instrumentation to further develop the principle 
of osteosynthesis In rhe fields of oral and crjnlonuxil- 
lofacul surgery. 



Although miniplate osteosynthesis is directed to the 
management of mandibular fractu/es, the principles of 
osteosynthesis have now been applied to orthognathic 
surgery, craniofacial surgery, treatment of midfacial frac- 
tures, reconstructive bone surgery, and to reconstructive 
preprawrhet k surgery including dental Iroplantology. Al- 
though there art many different designs of miniplate* 
and screws used throughout the world, these variants 
are all based on the original concept developed by 
MaslroeChampy. 

This book is written "by many surgeons who have ex- 
tensive experience in osteosynthesis techniques utilizing 
plates and screws with different systems. For this reason 
different techniques appear in ihe text, using different 
systems devised by Champy. It is for the reader to decide 
which technique is preferable. This book serves as an 
atlas of surgical prorpdufe* and offeree llnrcjl guidelines 
for usinn mini and microplite osteosynthesis in the 
craniomaxillofacial region. 

We thank the editorial staff at Thieme International for 
their professionalism and attention to detail John Ca- 
wood and Peter Ward Booth for checking the English, An- 
dreas Rcinhardt for the illustrations, and Verena Hinz for 
typing the manuscript. 

Franz Hailc 
Bill C. Terry 
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1 Anatomical Aspects and Biomechanics! Considerations 

Maaime Oiampy and Patrick Blez 
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Monocortkal miniplate osteu$yncl*«is ii based <?n pre- 
cise anatomical considerations and extensive biological 
and mechanical experiments that haws led to the 
development flf specific insrruiiwnts .ir*d hardware. 



Anatomical Considerations 

The Mandible 

Fdllo wing innovative intraoral rtlirtiplaie GiTe«i'fitheSrl 
(Michelct r Deymcs, and Dcssus, 1973], experimental 
work and clinical application has demonstrated that 
mnnoconical fixation by mini places is strong enough to 
withstand the different strains created by maiu< -ami* 
forces (Champy et d., 1975; Champy el at.. 1976a. b: 
Champy et aL 1977 ; Champy et aL 1 978a. b; Champy and 
Lodde. 1976; Champy and Lodde, ]£77; Jaeger, 1974). Be- 
c jiHc flxitioft is accomplished by andiorinfi She mird- 

plates lo the bone by means of screws-, it is important 10 
krvow: 



• the regions where the bone provides the screws wi 
a firm anchorage: and 

* the Topography of the dental apices and inferior alve- 
olar nerve co avoid- damaging them when inserting 
the screws. 

The outer cortcw of thcbmtyu<f ihe mandible has an aver- 
age thickness of 3.3 mm, is particularly strong and offers 
a good anchorage For the osteosynthesis screws. The cor- 
(ittl bone is Thicker m the chin .region and is reinforced 
laterally by che oblique line, which rum from the 



I'tpromio process co *i*e molar region. In the symphysis 
region, cross sections of the mandible show the thickest 
cortex to be at the lower border; behind the third, moldr, 
It is stronger 2t the upper border (Fig 1.1 X 

Near (be alveolar process the thickness of the bone is 
variable; the anatomy of (he tooth roots and the struc- 
ture of the bone do not allow screw fixation in this re- 
gion. To avoid damaging, the root apices it is safe to place 
Che screws away from the occlusal plane by a distance of 
at least thirt times the length s>f the crown of rhe tooth. 

Trie inferior aJveolar nerve runs in the mandibular 
canal, from the linguLa to the mental foramen, on a con- 
cave course. Measurements show that, from back to 
hunt, it runs ever closer to the outer cortex and! to the 
lower border. At its lowest point ii is 6- 10 mm aw jy from 
the basilar border of the mandible. Although the average 
thickness of the cortex in that region is 5 mm, it may be 
lew tfotn 1 mm m some cases. About l cm before the 
menial foramen the tanal rufni upward and forward 
(Hark-. 1377}. The Foramen tics approximately at the 
middle of rhe distance between the alveolar crest and 
the lower border of rhe raw r*di hie on a vertical I ine corre- 
sponds np tfl the first or seeo-nd premolar. It ■& important 
to remember that the mental foramen sornelimej lies 
higher than the canine apex. Therefore, osteosynthesis i n 
this region involves a certain risk of apical injury. 

In. most cases the mandibular canal surrounds the 
neurovascular bundle as a bony tunnel, but -somef im« 
its bony structure is poorly developed. Repeated tests in 
freshly prepared mandibles have shown that the intru- 
sion Of a screw into rhe canal doe? not usually cause 
nerve injuTy. because the rrtrve rrttiveS i*wy from the In- 
strument (Geiber, 197SX Drilling the holes appears to be 



Ftg. 1-1 Lateral view of ■ mandible. Tlw laLrral 
and mner cur tea, tit Lhr body ul thr nndnd&fe 1 ii 
■jIclmi ciliL 
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more dangerous to the nerve than inserting the screws. 
It should be noted. Etui, with ageing, the alveolar bone 

atrophies and the structure of the mandiWf is reduced ro 

Chc [wo cortical layers. In edentulous patients the Mat 

lllll:'. I.JVill,.; piHil .IllLhoi.Lt^ h<l :lll" hIWV 

One should keep In mind, that in children (he man- 
dibular body is occupied by dental germs. 
The alveolar bone is covered with attached mucosa. 

When a fraciure occurs, the gum is often lacerated. «*■ 

posing the mandibular bone to the risk of infection from 
the ora] cavity if treatment is not instituted within 32 
houre- 

Durliig Che HtsC years ol life, (lie bl<**3 suppty of the 
mandible depends on the inferior dental artery (Cohen, 
1.960). Later periosteal vascularization increasingly takes 
over. In rhe adult subject, as demonstrated by Bradley 
(1975X the blood supply relies entirely on the perios- 
teum of the basilar process. This area should therefore be 
treated with care. Extensive periosteal stripping should 
be avoided to preserve The blood tupply. For this reason a 
transmucosal approach is preferred to a transcutaneous 
approach. 



The Mldface 

In the fadal stolttim [he Thickness sf cortical bone i% 
variable. Those areas where the cortical bone is (hick and 
therefore suitable for osteosynthesis include the 
cranium. Eh* nasal bone, the ^ygomatk hone, she orbital 

run, the marginal rim of (he piriform aperture and the 

zygomatic buttress (Mariano. 1978). Elsewhere Che corti- 
cal bone which constitutes the walls of the various cavi- 
ties b chin and ek« not provide a very solid anchorage 




Tig. 12 Elective ttmei ul rrinipljfce bitMiyrtlhuili.. 

Faixifjble regions are colored blue. I he red ione Is a region 
where mpcioplate^ can be used. The green mi* ts a region 
*here micro- or min*J#te& can be used 





■ • i 1.5 localization of the anterior cer etwal fossa- its deep- 
est point lies 16-20 mm above the fronfoniiujr suture. 5 mm 
rawer |he tangmtuil Bnr of [he upper nrfrlal rruingpn 
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for osteosynrhesis plates, and is only suitable ibf fixation 

with nulcropljiws (fig. 1 21 

The frontal bone ranges from 4-9 mm in thickness. 
The upper orbital margins are particularly well-suited 

PDFREE ^Cfl^^^^?!^ lralLze 

the contours of the famed S"ims, Bone rhicknew allows 

placement or 5 mm strews without risking durJl pene- 
tration. The parietal hone also- provides adequate thick- 
ness for screw Fixation. 

The fnoflto-jyjp>rwrk process, which resembles a tri- 
angular prism, is made ortornpart cortical bon* and pro- 
vides an arraoF excellent purchase For cortical screws. It 
is coven-d wirh a periosteum that is easily elevated, ex- 
cept it the faHuamaUr surure. 

The lateral orbiul rimtstendimt to [he zygomatic Jrtft 
provides sufficient bone tor screw purchase. The eye 
should hr? protected during the operation by using an ap- 
propriate redactor. After Lhampy ef oL. 1975, the ante- 
rior cerebral fossa can be avoided : its deepest point u lo- 
cated 16-20 mm above the frontomatar suture or 5 mm 
above a horizontal line tangential to the upper orbital 
margin {Fig, 1.3]l 

The lower orbiwi r|m i* jiso an area of chklc conical 
bone. Hcwrver, because neither muscular force nor any 
strain is exerted on at, its fixation wirh a plate seems un- 
warranred. If isolared fragments require immobilization, 
Absorbable ligaTur« or mk-mplates jre mechanically 

SUflkBCHt. 

The maxilla has only two buttresses: made of compact 
and strong bone: the lateral inferior aspect of the piri- 
form ipenvra [medial or nasomaxillary buttress] and 
the lateral w zygomatic or mamillary buttress. Tlw inv 
poctance of these pillars or buttresses was described in 
192& by Sicher and Tandler, by de Brul £ 1970) and more 
recently by Manson, Hooper, and £u, 198G. Ttie anterior 

will of the miliary sinus is chin aod less suitable as a 
support tor miniplates. 

Finally, remember that many cavities exist in this area, 
some of which contain organs rhat must be preserve, 
such is the dura, rhe eyes and rhe denial noorsu The walls 
of the frontal, maxillary and ethmoid sinuses, [he nasal 
fossae and the buccal cavity are generally thin and 
fragi le. Protrusion of screws inro these cavities should be 
avoided as There i J a risk of causing infecrion, particularly 
in the frontal sinus and the nasal tivity. 



Biomechanics! Principle* 

Ttw biomectunical principles of monocortical miniplate 
osteosynthesis are based on mathematical and expert 
mental studies performed in Strasbourg. France, by Che 
Croupe d'Etudesen Biomecaniquc Osseuse ct Articulaire 
de Strasbourg (Li£ftOAS|L This research work, which con- 
cerned the mandible only, resulted in the development 
oF a tension banding osteosynthesis system, able to 
guaranree fracture healing with neither maxilloman- 
dibular fixation nor incerfr*groeni;al compression. This 
was achieved as a result or the following considerations 
and experiments. 



Coals 

The ideal method of h«j( mem of niand ibular f r jetting-* Is 
one that establishes a Functional therapy by movement. 
ThereFone, it should aim ton 

■ perfect anatomical reduction; 

* complete and stable fixation, allowing painless mo- 
bihzaoon of the injured region: 

« maintenance of the blood supply of the fragments. Of' 
the Fracture surfaces and oFthe surrounding tissues. 

The bkomechankal requirements For optimal 
osteosynthesis are: 

* the plates and screws must withstand the various 
stresses due to those tensile and torsional forces to 
which [he mandibular bone is typtcally subject; 

* [he places lu*e to be malleable for easy ackprarlon to 

the bone surface, especially in the curved symphysis 
and molar region, to secure anatomical reduction and 
to restore perfect dental occlusion; 

«- the dimension* of [he places should ensure minimal 
periosteal elevation and Fracture site exposure: 
Furthermore, the oral mucosa must be able to cover 
the plate without any difficulty; and finally 

*■ the slje of rhe screw* has to be appropriate for the 
thickness of the Cortes. 



Masticatory Stress Distribution In the 
Mandible 

Knowledge of masticatory stresses exerted on the 
mandible is FundamentaJ because these stresses deter- 
mine The rational design and proponing of <wteo*y the- 
sis plates. 

The activity of the muscles of mastication can be 
divided into temporalis forces, masseter Forces and reac- 
tive biting forces, it is the latrer whkh have the most ad- 
verse effect! on immofoilizjiiofl of the Ftm-cuit. These 
foires vary from patient to patient. By means oF strain 
gauges connected ro a Wheatsttme bridge, maximal 
biting forces in young men wirh healrhy reeth were 
meJSuTtrd. The following wlues were obtained: 

incisor region.: 290 N 

canine region: 300- N 
premolar region: 48D N 
molar region : 660 N 

The interaction of these muscle forces varies from 
patienr to patient and affecrs rhe degree of fraaute dls^ 
ptacemenl that must be overcome by treatment. 

It is important to understand the distribution oF strains 
created within the mandible as a resu lr of these mastica- 
tory farces. Physiolojtfcally coordinated muscle function 

produces tension forces at the upper border of the 
mandible and compressive Forces at the Lower border 
{Weigele, 1921; Winkler. 19-22; Mettsch, I9ftft; Ittipoers. 
1971: Boyoud Jind Paiy. 1975; Clumpy audi Lodde. 1976; 
Tillmann, HJrle. and Schleicher. 1983). In addition. Sus- 
trar and Villebrun (1976) and Weigele (1921) demon- 
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Fig. 1.4 Fdrces- cxe-rCed dfi the mdndtble. 
Throughout tiie body of the mandibte, bhmg 
forces produces tensicfl (dashed line I Forces 
#t the upper border and compressive [soIhJ 
lint) forces at the kuwr bexde*". Torsion 
Iprcn are pnxkirrd anlermr to the canines 
(dotted line) 



strated that toTsion forces are produced anterior to the 
canines (Fig. 14]. 

In cwto mandibular fracture ibes^ forces cause dis- 
traction j( Ihe aJveolar crest regron. accentuated by the 
degree of trauma and by contraction of the muscles of 
the floor -of the mouTh, which can fcead ro displacement of 
The fragment*. TT# conipnrsw* force ac the lower border 

is a dynamic and physiological Force, which is exerted 
permanently on the fractured fragments along their 
hollar border (Charnpy awl Lodde. 1976: Ewers jnd 
HSrle, 1985 a;. ThJs compression is due to- muscular 
tonus and. increases during ntasc icatory function. When 
the osteosynthesis is adequately perfoimed, and pro- 
dded- there Is no defea In the fracture site, this dynamic 
compression exactly equals the physiological strains that 
are exerted on an intact mandible (Champy and Lodde, 
I93B; Tillmann, Hirle. and Schleicher. I9tt) f 



Definition of an Ideal Osteosynthesis Un* on 
the Mandible 

Given the unique anatomy oFthe mandible, this biome- 
clunica] study defines an ideal osteosynthesis line for 
Ihe mandibulai huily lieeFig. 1.4). It corresponds to the 
course of a tension line at the base oFthe alveolar process 
inferior to [he rooc apices. Jn that region a plate can be 
lifted wtth ffltHioLrirtn^l screws, as follows: 

• behind the mental foramen [ti? pLue is applied im- 
mediately below the dental roots and above tlie infe- 
rior alveolar nerve; 

ar the angle of rh* Jaw the plate is p4*c#d ideality cm 

the inner broad surface of the external oblique line: if 
this has been destroyed, the p]atc is fixed on the ex- 
ternal cortex a* high as possible (Fig. 15): 
in ihe anlef ior region, between Che mental foramina, 
in addition to the subapical plate, another plate near 
the lower border of cite mandible is necessary to 
neutrtlife [he torsion fortes. 



* 




Fig. 1.5 Ihe idedl ostecvynthciai poilEnon ami Ideal 
ftuLetiiynthesfe line on ihe mandibular body 




Tin; result of such a iTitfinDCttTtical tensioi 
osteosynthesis is the neutralization of the distraction 
and rorsion srrains exerted on rhe Fracrure site, while 



Fiy. 16 Osteosynthesis pnsitHwi on the mandibular body 
with a cOffllminuled Prdtlurr -dnd a displace*} bjsval trtan-gle 

segment. Ihe small Fragment may be replaced in anatomic 
position between larger rrwdlbidlar segments so that the com- 
pressive Imra at the lowr bolder can reestaWlsh the physlo- 
kagjldl strains wfien the rmlplate iputralues the distraction 
larrei art the uppef border. The fracture on Itie mand^KjIar 

angle- is liutrd on the inner turFare rA the nctrrnal ghliqoe linr 
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physiological self-compression strains arc restored. Irt- 
rerfragmenraFy cwrnpresston by means of bkortkal 
scttws does not pentiii this effect. In cases of cum- 
minuted fractures it is necessary to apply additional 

prh^5¥^lj^ nf©^Sbl|5!i) (Jlp^r etosP^^QH^^ drains and to 
wucNlta? wrwon srrain* (fig, 16). 
In (he edentulous mandible the correct position of she 

plate is on the outer cortex of the mandible where She 
biting forces produce tension forces at the upper border 
of rbe nurtdihle. The plafe should never be fixed on the 
upper Hat surface where the bone Is sclerous (Fljt 1.7), 



Biomechanics and Principles of Surgical 

Repair in the Midface 

The use of monocortical miniplate osteosynthesis in the 
cranium and midface, although not based on experimen- 
tal work* can be considered as a logical extension of This 

method and is supported by excellent tfinkal remits. 
The farces exerted on the cranium and facial bones a=re 
complex three-dimensional and difficult to evaluate. 
Tlwy product vanouf strains on QsteosyntlwHis plates, in 
every direction, with a preponderance $f tending and 
torsion stresses as opposed to compression forces. The 
first source of strain is the result of the masticatory 
form. Ilnfu.il pressure and action of masseter and 
lateral pterygoid muscles, Thi* HMin ps certainly lw im- 
portant and easier to neutralize than that oh the 
mandible, as demonstrated in 3376 by Champy and 
L«Me(Flfi. U). 

The technique tor msdtoce surgery has evolved directly 
from orthopedic and reconstructive craniofacial surgery 
utilizing direct fixation and immediate bone gralting 
'ITpssier. 1967), After occlusion has been reestablished, 
the principles of repair Irootw four important concepts. 
First, reconstruction orihe anterior m**illary truurttfes 
is the key to maxillary repair. Second, direct exposure 
and Fixation of these buttresses provides exact anatomi- 
cal iwonHrucilom. Third, relwfbrwiiwii* of unstable but- 
tresses with miniplaies or replacement of eomtm inured 
-or damped buttresses with immediate bone grafting 
will allow reconstruction and stabilization of even the 
m«t severe injuries without the need for interna] 
cranial suspension or external fixation devices. Finally, 
buttress reconstruction will prevent late midfacial col- 
Lap*e or elongation and secondary deformity. 

MonocoMicai miniplate osteosynthesis has proved to- 

be strong enough to withstand all the&e forces, and to en- 
sure bone healing without interfragmentary compres- 
sion. 




(.1.7 fractured rctrntuIafK mandible h minipliiCr fiai 
hern .ippltfd rwi Ehr- upper border cjF Elw iiMfldible on the OuW 

c uriex. I? \huiM mf. he pldtcd on tlw ■vuperiGr flat surface od" the 
inaudible consisting of sclerous bone 




Tig. 1.B The rruHilltry buttmsn. Tfe *huw!, Itie- -wu dnLefibi 
buttresses Iniedidl oi nasumdsiliary and 1 lateral or zygomatko- 
maxlllary) and the posterior buttress (pterygomaslllary). Th* re- 
iotiofislilp <tf these buttresses to the cranial base *nd the orbit 
a bow . the mandible bekjw *nd the correct gcclmion i? wen. 
Riling forces prndiicF C mi ion Jdjthed line) lorcet .it the upper 
border and cnrflpreisive (vcriid I rue) liim.es dt Che lower border of 
the mandible. Tendon fortes (dotted line | are produced anterior 
to tlw canines oF the 1 mandsWe {see fig. 1 .4, 16. 1 ) 
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Structure 



Bone 



Ihe srructu re of facial bone is de cerml ned by Its material 
|irt>pr!"it«s,ri.:: :y>: Ms inio hiirii: .1 1 i ■ i e The bone marrow 
cavity, the cortex -and the spongiosa of the mandible and 
the midface are similar in their material compos ic ion. 
Their hi#qf difference is In (hefeomecricdiitrilawcton of 
the bone. The midfacaal skeleton consists of thin laminae 
that provide an increased surface-area to bone- volume 
ratio as compared with the mandible. CoiwquenTly the 
closer proximity of Mood vessels provides * superior 
supply of nutrients and thus promotes an increased heal- 
ing rate of ehe rnidfadal bones. 

Bone is .1 dynamic riswe- constantly uftdewmK ne- 
MJrptkm ^nd remodeling I Sthenic, 1992). 
"flu: cell types of which it is composed consist of osteo- 
blasts. osteocytes and nsreoc lasts -;Hg, 2.1], 

CKteoi>l4§$j are derived innn pi uri potent jaI prcruriGr 
cells, They produce osteoid, the ongank matrix of bone, 
which is transformed into calcified bone. A layer of 1 pm 
of osteoid may he produced per day, followed by *i m.nu~ 
ration phase uf 10 days before cakifkatEOn. 



The microscopic structure of osteoid is different m 
woven and lamellar bone. I?i woven bane Lhe collagen fi- 
brils are- randomly orientated and have a fc3tcd texture. 
in lamellar bone they are arranged in parallel bundle*. 
Woven bone mineralises iitimediarely after osteoid 
deposition. ]n fracture healing, woven bone is trans- 
formed into lamellar bone, 

oneocyies are derived from osteoblast. Sometimes 
osteoblasts can stop producing osteoid. They transform 
into osteocytes, which arc connected with the deeper 
astrocyte eel I layers. TheoiwocyTejlseberwef n the con- 
centric lamellae, 

Osteoclasts arc multinucleate giant cells derived from 
mononuclear macrophages. Osteoclasts have a special- 
ized fok of bone breakdown This activity I* limited to 
Howship- p s lacunae. Hdwship's lacunae are small sub- 
cellular chambers with a Low pH. The pH is maintained 
by hydrochloric acid, which dissolves rhe mineral. The 
organic irwmai Is degraded toy proteases and col- 
lagenascs. Osteoclasts are able to resorb 5CM0O um of 
bone per day. 

Osteons .ire cylindrical vawular Tunneh formed by an 
osteoclast -rich tissue, Tliev contain pSuripotential pre- 




fpy_ 2.1 Nurmdl bdnr siructurc; 
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cursor cells and endosteum known as the cutting raw. 
The bor-c removed by the cutting cone is replaced by 
osteobLasr-rich tissue, known as the closing cone. Thi* 
forms conceiHrte layers of lamdtar bone which surround 
PDFREE «%Oft^3C^r*i^^ canals also con- 

tain nutritional vessels arising from the penes-teat and 
endwieal bow: surface which connect villi ihe haver- 
sian vessels within the osteons (Sriwnkaod WJIIcncggcT, 
1964). The size of the osieonaJ transport system is 

100 pm which Itrnlts the width of an osteon to apprcxKj- 
mately 200 yin The mean writh df a lamdla is 3-7 girt 

Tlw three most important conditions necessary for 
bone forowrlofl and bone mine* filiation die plurlpocen- 
tial precursor cells, ample blood supply and mechanical 
rcst(Pauwels, 1540). 



Fracture Healing 

There are two lypesof Fracture healing, namely indirect 
and direct hone- he j ling. Direct bone- healing is a syner- 
gism between contact and pp healing, indirect bone- 
healing occurs via the pluripotential cells located within 
the cortical and cancellous bone periosteum, and as- 
sociated 50ft tluue. Indirect home -healing results from 
the mechanical instability of the IracCurc, caused by re- 
sorption of fracture ends and callus formation. 

In the *iw qf direct bqtve-heaMng the ck?w apposition 
of the ItACEuif segments, provider mechanical Stability 
Consequently the osteons of the fracture end are in direct 
contact, allowing transverse bridging of the haversian 
system with no Intervening callus formation -;Fig. 721 




Fig, 2 2 Hire* windowi in a man- 
dllwjlar Pr*tturr with mmiplote 
Ditetftyiithesli Ofi Che lemlun *ide. 

thfe shows indirect bone-healing In 
rhc *indw* on the lienor border ol 
Itie mandible with the mot* inag- 
mefit: direct b-rwirhraling in Ihe win- 
dow df the lateral UN-Lex dl Ltir 

mandible by oont act healing aftet 
perfect and anatomical reduction: 
direct bone-healing in the window of 

the inner corte* nf the manrfihl** hry 
fjnp hraiing 




' q .? 3 Bone h»ctu new I Hi rupture of Moodves sett and 

nufiartu In luiTauridirig M*1t tlis-LKi 
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Indirect Bone-He«ling (Secondary Osseous 
■nd Soft Tissue Healing) 
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Bane fracture leads to (he rupture of Wood wiSeta with 

lofjjized avjwuUnty or The fragment ends. Further 
complications are thrombosis of itw vessel* wllhm the 
haversian arcd Volkniinn's canals a Few millimeters from 
the ends of fragments {Fig.. 23). Indirect bone-healing 
occurs via callus fomurio-n. as seen In some cases of 
spontaneous bone-healing, with or without direct fixa- 
tion or the fracmre site. 



A number or stages oF callus formation can be distin- 
guished Initially tl» formation of periosteal callus leads 
to a decrease in intcrfraftuwin-nv ^tTiln. which is fol- 
lowed by interfragmentary axid endosteal callus forma- 
tion. Invading granulation tit&ue replaces the initial 
hematoma and is iransformed into mrerfragmenrary 
connective tissue (Fig. 2.4 X The ends oFthe Fragments are 
resnjbed hy osteoclasts {Figs. 24, 23). The more inter- 
fragmentary connective Tissue is remodeled into fi- 
brocartilagc (Fig. 2jS). Since fibrrx^rnlaKr i 8 - mwe righd 
Than fibrous tissue, the interfragmentary tissue becomes 
5t iffer and mc rents rhe resistance to motion oF the Frag- 




■ t ' 4 I rnnulnrum tiitue r^placi's the- initial hi'mjtDrnj in 
trw* bone fracture, and the ends- dF the Fr*g-menti will be re- 
sortwd by DiteotldsEi. "IfiridCunid t. ^iu^i i Ollly tfl ?fl£ inferior 
part <fl1 lIk btihe fracture 




: :] I" 5 CranubEkHn tiaiue will b* remodeled Into Inter - 
lr#gmenEary i<5™-eiffctv* fcfc&ue 
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menfs- Subsequently The ribrocarrilage undergoes ntin- 
erjIiKHJMi, ttaciiltr jnvA&lon of fifcuw*rflto.j{£ jS Cf»m 
Nried with irrorpLion of mineralized matrix. Calcified fi- 
brocarf ila.ge must undergo resorption before osteoblasts 
PDFREEM0(3t«JNt!& I}^uiiM)<®tWi$IJ®(3nte^ far new bone 

depirmi: ii in (Fjg. 2,7). initially Ehe cakifled flbrocjiiiMHtf 

is replaced by woven bone. After I he fracture is bridged 
by woven bone, stability is obtained and Function is 
possible (Philipps and Rahn, 1.992). Hjuersi-m remodel- 
ing proceeds, replacing wov«fi tone winh lamellar bore 




'■ -y. 2.6 lhCfiir#giiwnL*t>- 
nKwJ*4«i Ifito ftfw seartllaf* 



Uwuc will Ik rt- 




f ki 7 7 C*tfW flfesrocartilagK mint t*f p*ftt*»y rvwbfd 

before n-cfrablAsH can vtart ta produce DfitrauJ 
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r q. 2ft Haversian remodeling 
h*flhH to f Kern* tract tl*« l^nwlbr 
direction of tlie front 



Direct Bone- Healing (Primary Pwrou* Heal 
Ing) 




Fig. 2.3 Cutting tune^ 4 re able to CfOM tfl* Interface from 

mw fwgmiffii to the other by femodHIng th* hjwrrclan 



Direct boile-healins w*i first des-crlbed in radiographs 
after perfect anatomic reposicioninqjidnd sublr fiction. 
Irs features are lack of callus farmatson and disappear- 
ance of the fracture 1me&. tJanis {l"9*9) described this as 
soirdurp autu&hit: (autogenous weldiAji), Callus-free 
direct bone-healing requires what is often called 'abso- 
lute stability by interfragmentary compression' 
(Seifmrnnn. I98J). In rhecraniomaxLllafacLaJ skeleton, 
interfragmentary compression Tor dined bone-ftealinft i* 
not necessary 1 as demonstrated by I kern. r- r :t n 1 . ■ 19M)i 
Ewers ud Harte I19H1. laftS) experimentally, and by 

Clumpy and Lodde «; 1977], and Kahn *nd Kho^ri (mi) 

clinically. Sthenic and Will<™gger (1963. 1964) de- 
scribed rwo different forms of direct bone-healing con- 
tact healing and ft*p healing 

Cone art healing of the bone mean i baling of the frac- 
ture I ine after stable anatomic repositioning with perfect 
hwrfr.i&wntary contact and without rhe possibility for 
any cellular or vascular irigTomh. Cutting cones are able 
to cross this interface from one fragment to the Other by 
remodelmg the haversian canal. Haversian canal re- 
modeling rs ite mam mechanism fa* restoration of the 

internal architecture of compact borte ("Fig. 2.9 X Contact 
heahng takes place over the whole fracture line after 
perfect anatomical reduction, osteosynthesis and me- 
chanical rest (Fig. 2.10], Contact healing ft Oflly seen 
directly beneath the mini plate (see Fig. 2.2 b}. 

Gap IteJiHAf Hfces place in stable oj 'quiet 1 gaps with a 
width greater than the 200 nm osteonal dLanwcef, In- 
grcwrh of vessels and mesenchymal cells starts after 
surgery, Osteoblasts deposit osteoid on the fragment 
ends without osteoclastic iwurpriwi. The jpps are filled 
exclusively with primarily-Formed transversely-oricr- 
taied lainellar hone. Iteplacemenr is usually completed 
within 4 to 6 weeta (Fig. 2.11 1. In the second *uge. the 
transversely- orientated bone lamellae are replaced by 
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t (g. £.10 Perfect *nafcKnkal repcrtltlomlng tff a 
mafKlttwiir fracture by l*a wnew osteon ntheiH 




% 2 1 1 Ost nbtott dciwstt 
u r .tr-nid uid ttir gaps wc Filled 
with primary fornutfcoti pF Irani- 
venrieljr-ocic-iitjled lamellar traffic 
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< :j I 12 Haversian refnndrfing. 
Trdrtamidy-tii lent dEed Ixn it 

lamefee are cepiactd by *ua1 
onenrtated osteons 






axially-orienrared oiteons. a process which is referred ro 
4S haversian remodeling. (Fig;, 2,12) After 10 web (he 
fracture is replaced by newly-reconstructed cortical 
bone-. Cap healing is seen, far example, on the inner tide 
of the mandible after minipLare osteoiynithesii. Cap 
fttthlifitf plays *n impiiri,.inr ml*- in ditttt l^ne- healing. 
Gap* are Car more- extensive than contact areas. Contact 
areas, -on the other hand, are essential for stabilization by 
interfragmentary friction. Contact areas protect the g.ips 
jftamsi dtetarnMCiDiiL Gap he-dims is- seen fir from the 
plate (sec Fig. 2.2c). 



Pseudoarthrosis 

Pseudoarthrosis describes the nonunion caused by the 
failur-e of tissues vo diffyrentfc.it*. Tissue differentiation Is 
nol possible if for example, there is rffitaremenl o4" Che 
fracture ends due to excessive external forces, [n these 
cases stabilization is required. When interfragmentary 
resmptiLiTi h.ti progressed to far char bony unlwi ft not 
pcnsible. then bone grafting, is necessary; 



CranioiriaxilloFaeEal Bane-Healing 

Bone repair and fracture healing to restore original integ- 
rity (nHriftirio ad integrum) can be achieved with the use 
of mini plates and screw fixation to provide direct heal- 
ing. In the mandiWe. the plate nfiysi be pfaced at ihe bi- 
omechanieally most favorable site lo neutralize the ten- 
sion forces and torsional moments that cause fracture 
distraction, bone plate fixation provides both contact 
■tftd gap healing Conwa hMliiyt is «t-n .ujjaten! to ihe 
plate and between lag screw osteosynthesis. Gap healing 
occurs remotely from the plates. A combination of direct 
and indirect healing also occurs in the maxilla, zygoma, 
nasq-ectimoid and lliiiiumi i^khis In;I::.whik Hie- vnn- 
■CEpfei Of rtlinipidle osteosynthesis. 
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BlomedianlcaJ Principles 

The- surgeon is encouraged to regain Che maximum func- 
tion of injured skin or mucosa with the least possible de- 
formity and scarring. The ultimate appearance and func- 
tion of 4 scar can be predicted by rhe statue and dynamic 
skin tensions on I he surrounding, sltin (Thacker el dL 
1&7S). Static tension lines exist within the skin and are 
oriented in specific but variable directions throughout 
the body. This was firsc recognized by Dupuytren In 1314 



He examined a suiride victim who had tustJlned three 
self- inflicted puncture wounds made by an awl, He 
noted that the skin incisions either gaped apart or re- 
mained dowd. Ifl a <onsistenr way, depending on the 
direction of the incision and (heir site en the body. 

In 1861 and 1BG2Langer examined the ^kino-f cadavers 
which were lying in a normal anatomic position. He in- 
serted an awl m depths of 2 mm and 2.5 mm and so 
identified the direcEton of predominant tenswn, These 
static lines oF maxima] atom tension are now known as 
Langer's lines (fig. 31 ;. 
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'• q 1.1 Larger'* lln« were 
noted after puncturing Che drill 
ot tadavtrs with * sham- awl. 
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Koeher in 1892 was the first surgeon who recognized the 
surgical significance of Linger "s lines. He recommended 

Follow the direction of lingers line* to obtain the best 
postoperative scars. This recommendation was rein- 
forced hy Krai&tl : 1951 ), However. Barges Jftd Alexander 
(1962/. white- recognizing the importance erf Langer's 
lines, disputed their biological relevance, since they rep- 
resented tltoe lines of skin tension following rtgjor mortis. 
Tltoey observed than in the living body in a net-dtfed stair, 
skin tension occurred in one specific direction (Fig. 3.2 X 
They called this phenomenon 'relaxed skin tension lines' 

(mnj, On rhe face, Bows, Aitxtndcr. and Block (19B5J 

distinguished four principal relaa^d skin tension line 
directions: 

* the Facial rned ian Bine; 
m rhe nasolabial tine; 

* the palpebral line: and 

* the marginal racial line. 

Botjh {1971) rcrommrnded that, to obcam optimal 
healing of scars, the surgical incision should follow tbe 
relaxed skin tension line direction within these areas 

' r.: \ 1 Skin rt-nsi^il In'it-* .lit- uSiaJlly ul i^rtfed pt-i j«i-ii 

dicularly to the underlying muHkn (Fix. 34 j 






fig. 3.2 Gorges and Atexarwief 's "relaxed sill te«tf ion lln«" 
Indicate the directional pull that eMrts In relaxed sfcln. They 
|>: .m be determined by notlnq -he ' li irrnw«i and ndgcV which *rr 
formed by pwchinq CheiNin. (jl^r Albnrcrtf Mr?*. AngW Hrtid, 
15&&, Alrwrtiru. Vipnna) 
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Hg. i.3 Ttw four principal relaxed skin 
ten&lQn l!n«, the facial median fcne. t*ie 

HH^IiihMl ii "he p"i!»--!v^ ; Imp ird the 
r=urgii-,jl tacidl line*, jjllrr AlbrrchL Durrr, 
Portrait of an tByearnkt Fad!, 1503, Sibil- 
otiwk der AJiAJemle tier KQnste, Vienna) 



F-lg. i.4 Facial 5*1*1 ttftikm Me* *nd lacMl musdf linn ar« 
UHJilfV griefUvi ptrp#ndlcularfv to muidn 
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Today it is generally recognized that the aesthetically 
best restates In rtw bet art obtained if the long axi t of the 

scar lies In che direction of the maximal sfcin tension 
(RemmcrtftflL 1994). The more closely a wound Tollows 
rhe relaxed skin rensLon lines, the better is the cosmetic 

COGWrif.IDAD ODONTOLOGICA 

Utilization of an cxtraoral approach lor mini or mscro- 
plate and screw application is rare. However, in some 
cases an «rtrjwr*i ap punch (swh 45 ch<? tUtticJI sub- 
mandibular, lower eyelid, upper lid blepharwplasr.y. braw 
and coronal approaches-) is required -Fig. 33}. When 
UiLch an approach is iwd, the facial nerve is potentially at 
rt&kand therefore the burgeon mu*c t>e-jwart of and con- 
sider the relevant anatomy (Fig. 3.6]. 



Fig. 13 Preferred uirgkiJ approach** to the facial ikele- 
bni. (after AJbrecht Purer, St. Apoltemia. 1521, Supfetttichta- 
tonett. fiertn) 




V 






VHUmfcwiJ frira* 




VI J!i| b svtleLe fannd 1 



Fig. 3.6 GftMA-ieclibrul 

anatomy at l*Ud I aoli ttaue 

layeri hi refcafckw to the fa- 
cia* nerve and Its temporal 
fflft"M*Dri'.:r and marginal mandibular 
hc-inche^ wliirfi arr at rlik 
dining Facial surgery, i.ilhi 
^Ibrechl Dunrr. Form\fOfa 
yuang man, 1500, Bjymtl^f 

ji.uti^ema'Jd^anwnlijmgefi, 
■ * - j*>m •T^rijtrJif well Munich'! 
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Intraoral Incisions 



The typical intraoral incision lines For exposure ol -either 
the maxilla or the mandible arc made within the unat- 

PDFRE3^C*4OTW5*toS ^gric^tp^xjt^G^y^D f th* attached 
£ifi£iya (Figst 1,7, 3.1). 



Al tentatively, to reduce scar tissue formation and min- 
imize tl» risk of i nfexrtion. the marginal rim incision can 
be used (see Fijtv 1.7, 1 Mj. To expose rhe posterior part of 
the mandiHe the incision line is placed directly over I he 
amending ramus of the mandible. For the edentulous 
patient the incision tine for exposure of rlw mueilla and 

the mandible is usually on the crest ol Che alveolar ridfle 
(Figs. AS, 3.10), 





Fig. "J. 7 Intraoral inri&ion for mpenurr of Ehr maxilla. Uui- 
jily, Uwi ii rrladr in Ihe LinaEtJthed inutrnd 4 5 riliii betow llw 

leve at Lhe attached yirgivd (djtfied line]. Alternatively the 



":..S Intraoral induon far ejcpcnitre or the mandible. 
Ovid i dii iii Fig. 3."J 





Fig, J.9 intraoral incision For eipouire of the edentulous : .y 3. 10 Intraoral irK.is.lbrl fof the exposure fff ifce eden- 
maxilla Is the cm* of the alveolar ridge Lulouf miftdlbte ii the tfttl of the dfveoldP ridge 
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Mandible 



Mandible IniraurdF Vestibular Approach 

PDFREE CC M UN i p^D n ^(^^g^ „ „& w . 

lowing the absque 1 line and is continued forward, 4- 
5 mm below rhe attar hmenr of the mucosa and gingiva. 
Tilt iftdfSiOfl is only carried through The mucosa, itie fol- 
lowing, second incision is made at right angle* to che un- 
derlyi ng bane and carried down through the submucosa, 
musdes and periosteum (Fig. "J 11 J- Care must be taken 
Co avoid injury lo I he iftfrtu! iiervt. The nerve 1w$ (o be 
identified during the subperiosteal dissection. II expo- 
sure off he neurovascular bundle is necessary, an incision 



has lo be mute Chroufth the periosteum over the mental 
nerve ffig. 1.12 1. After dissection erf ihe neurovascular 
bundle rhe mandible can be exposed. The dissection has 
10 be eafried out Inferiority enough to allow adequate ap- 
plication of che ligation system. Tlw periosteum should 
be handled with care* and should not be elevated exces- 
sively. lfte extension of the incision should not be as 
small as kg prevent wound dehiscences «nts#d by local 
:rauma. The closure of the wound can be perionried in 
rwo layers. The first layer is usually a resorbable, hori- 
n>ntally*run^infi nurtrew 5utu re. the closu re of the sec- 
ond layer is performed in a simple continuous fashion. 
When only one sutuce layer is preferred, the closure 
should be performed by placing the suture through mu- 
cosa, muscle* and periosteum. 




Fi§_ 3.11 c™&-s*ctlen*l view of 
th* vestibular approach to the 
mandlbh. Muma. subrruKCrta. 

musdw. and perineum an* inriwd 



f KJ 3 12 Frontal view oF the vestibular man- 
dlbuljr approach. Eh pi huh* td Llie nwnl jI Hei w 
tiy an inciticm ihmiKjh Tlic prriusieufn over 1.1 -.■ 
mrnCal nrrw and diiwecion of the reufovastirfar 
buifcflr 
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Mandible Intraoral Marginal Rim Incision 

For exposure of the alveola? crest or treatment of 
traumatized cccth r then projection of lacerated mucosa 

rim knciiton ^hwh Alters direct etev.arkm #f the under- 
lying, periosteum without involving incisions- in?a the 
overlying mucosa, submucasa. muscle, and periosteal 
layers (hgL 3.13, 3.14). Wound healing is excel - 

km.wlthnu: Ytsible spring (Kfcrscher, Soofizadelw and 

Kreusch. 1995; Kreosch. Reiner, and Sleinmann. 1993). 




Mandible Combined Intraoral Transbu teal 
Approach 

For fixation of screws or plates at the angle of the 
mandible it may be necessary ro expose rhe mandible by 
Jin intraoral-iransbuccal approach, First the mandible- ts 
exposed by an intraoral approach, For transbuccal 
drilling, tapping and screw insertion a stab incision is 
made through the skin overlying the plate. The incision 
■should follow che reteaed sfcin lension lines. f*^xc rhe 
Lransfoiiccal trocar is inserted and a transbuccal tunnel is 
established. The trocar is removed and a cheek retractor 
is inserted. 



FkJ_ 3 .13 Cruai-wtEicindl view a1 

the marginal rim approach to the 
mandible, incision of the mucosa, 
HJbmucofta. musctes. and penos- 

[mm \\ rm* nfensary 



: li. J 14 frontal view of the m^rqinal rip. 
approach Co thp mandlW* 
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Mandible Extraoral Submandibular 
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fhis incision should be made in a narurat skin crease at a 
le^l ^proaimately two finger bmidrhs below rhe infe- 
COPIUbanft^asf (SKOil^nglMDS l^jR and subcutaneous 
tissue is incised to the level of the platysma muscle, 
whtf h Is Incised M righf jngtes to rhe imi&rl* fibers. The 
dissection continues superiorly towards Che inferior 
border of the mandible. The marginal mandibu lar branch 
of rhe facial nerve is closely rebated and musr be iden- 

iified immediately beiwaih nit-e pljtysm* muscle. Alter- 
natively the dissection can be developed through the 
deep cervical fascia at the level of the submandibular 
gland. The capsule of the .gland is identified and the over- 
lying, facial vein and artery are hgaled, The inarfcirul 
branch of the facial nerve lies superior to these vessels 
and is therefore nof endangered by rhis approach (Figs. 
3.15. 3.11X 





Hg. 5 15 Extra oral ^ubmandHHrfar approach 



Fiq. 1.1€ CrDit-iertinn.il view dF eKtrjar-al Hjbtn.in-rfibul.vr 
approach. The Ijtidl artery (i lifted Mid turned up for jJre > ieT- 

vjiiwi trf the marginal branch of the facial nerve 
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Ecfcell (1991 ) drvelopcd a technique for lag screw 
osteosynthesis oF condylar fractur«. A skin incision is 
nude i cm superior ro rhe inferior boider of tte 
mandible and rxlended to the level of the platysma 
PDFREEmQSflteXJlMiafti)^* using a nerve 

srimul-aior. The masseter is incised *upertoi m rhe facial 
nerve and reflecied interiorly whidi avuids risk or dam- 
age to the Facial nerve f Figs. 3.17, 3.18). 




.3.17 Etkell'i iipprodili f*>r eafMnure of the mandible. 
The mass*ter -Is incised superior to ttw lacidl nerve .ihl' cuh^l 
down 



3,11 Crits^wttilonal view of f droit's approidi 




www.pdfree.blogspot.com 



Copyrighted material 



24 1 Surgkai .Appmocheb. 



Mid and Upper Face 



Maxllii Intraoral Vestibular and Marginal 

Mm Approach 

PDFREE COMUNIDAD ODONTOLOGICA 

As already deseri bed far the mandible, exposure of the 
maxilla can be achieved by either a vestibular or margi- 
nal rim incision, In this way the lower half of the midfoce 

including the infraorbital rim can be exposed. A common 
complication of the vestibular incision is wound dehis- 
cence. Such a deh isc enre c.i n ht j .ivi i: lied with 4 nurgiinil 
rirn inmkm which also often en hd need healing, due to 
the immunological defense mechanism of the periodon- 
tium 'Schraecler and Page, 1977}, 






Lower Eyelid 

The lower orbital rim arid orbital floor can be exposed 
transcutaneously through subciiiary, lower eyelid, of in- 
fraorbital incismns. In the transconjunctival approach 
the Incision Is limited hy «he fornix. For mwe estenslv* 
exposure a lateral conchotomy and canlholysis dre nec- 
essary. According to Bar ef at { 1992) the lower eyelid in- 
cision thowed che best results, with a lower complica- 
tion race compared to other jpprxMriitf . Tht lower eyelid 
incision is placed parallel to the ciliary margin at a level 
just caudal to the tarsus. The orbicularis muscle is ex- 
posed and, with Mum dissection m the direction of the 

muscle fibers, tbeodbilal septum it exposed down to the 
infraorbital rim. After the orbital rim has been identified, 
an incision is made from the facial side of rhe rim. above 

the infraorbital nerve, through ih% periosteum. By sub* 

periosteal dissection the orbital rioor and the infraorbital 
rim will be exposed above the infraorbital nerve 
(Fig, 3.13J. After osteosynthesis m* in i m .^.■Lim is ap- 
proximated and the skid is sutured without subcu- 
taneous sutures. 



Upper Lid Blepharoptuty Approach 



The upper lid blephwajyi.ivry approach provide* an ex- 
cellent access to the Irontozygomdtic suture with good 
aesthetic results. This technique has been popularized by 
Kellmann and Marenerte [1995) Jr *d Kung jnd Kaban 
( L996). The mcision is placed in an upper lid skin crease 
extending from the mid pupil level to the latcraJ orbital 
rim, As usual in rheqrbiral region hemostasia ts obtained 
with bipolar cautery and n<A monopolar cautery, which 
can damage the underlying sclera due to thermal con- 
duction. The incision is continued on the level of the 
orbital ^piurn and then directed re tii^ riontozygonutbc 
suture. The periosteum is incised and the Fracture &fr 
posed [Fig- 1,20], After osteosynthesis the periosteum is 
approKirridiedand the ston incmun i*. t'luised us mfi. a run- 
ning subcuticular or mattress suture. No subcutaneous 
closure is required. 




Fig. i.19 Lower eyelid approach 




Fig. 3.29 Uppn- lid bltptorQf tarty spfwoach 
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Brow Approach 
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The brow incision for exposure oF Che Frontozygomatk 
suture Ls the most common (Technique, with .in v* 

through the sfein parallel to Che hair follicles at the supe- 
rior border of the lateral brow overlying the Fjontazygtt- 
mairic surure. The muscle fibers are divided by bUinc di£ 
SfrClifrrt duwn Ift Ihe periosteum* The periosteum is 
divided by sharp dissection. After osteosynthesis the 
periosteum Ls appmxijrured and subcuranecrtu and skin 
sutures are performed. Alter surgery sur& are some- 
times visible and lucakzed hair loss can occur. 



Coronal Approach 

The coronal approach provides excel lent exposure oFthe 

cranium jnd upper craniofacial *kekton, wideninj. of 
the Scar on (he topoFlhe head, paresthesias posterior to 
the incision, and weakness of the temporal branch of r 
facial nerve are common complication* {Fig. 321 J, shav- 
ing Itte hejtd is not necessary it dural ekposurr is net re- 
quired. The incision is made through (he scalp, the sub- 
cutaneous tissue and the galea until the loose layer of the 








Fig. 3.21 Cms-sectional anatomy of the temfwwal branch 
n«f thr facial ncrvt-. Fu*K3*i oFthr temporal Iirv-vAiH potihnn of 
the lernpnr.il branch t,A tlw lacul nerw whir*i p.i'-^L 1 *. over ihp- 
jygnnijlk. Jril '- (CKHMnni AnLcmin BdlraHin. Portrait fl/fl tad? 
€$St. Lucy,CA. 15DD, Fouitfafbon Museum Thy&un Bomeiriisjj, 
Madrid) 



(-19. J Z2 Coronal approach 
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scalp, berween the a-ii^.i J*nd pern unium. is peached^ 
neniosusis can be obtained with cautery, scalp clips or 
running silk locking futures. The dissection in the Layer 
aver the pericranium down to the supraorbital rim is 
relatively bloodless!. Care mast be taken belnw the fusion 
c mm ffl^l ft^M^fr^empora] branch of 
the facial ivcrvt which passes over the zygomatic arch. 
The pericranium is incised 2 cm superlq<r to the supraor- 
bital rinn and The dissection ks conriimtd over the bone to 

the supraorbital rim. When the neurovaK-'utar bundle erf 
Che frontal iverve is enclosed in a foramen, the bone 
bridge is excised (Fig.i22|L To preserve the Temporal 
branch of ch# facial n*-rve. rhe fusion of rhe temporal tine 
and of Che superficial And deep layers erf the deep tem- 
poral fascia hafve to be identified (Fig: 3.21 ]l If the dissec- 
tion continues superficial to the fascia., the frontal branch 
of the facial nerve will be Transected, Infefwr to This line 
of fusion 4 fai pad is seen. An imisioti in ihe superficial 
layer of the deep temporal Fascia exposes the fat. The dis- 
section continues through the fat pad and leads to the 
zygomatic *ndi. 



After inrison a subperiosteal decwhrnent on rh* 
perior border of the zygomatic arch ts performed. The 
temporal branch of the racial nerve is now retracted 
laterally wirh the periosteum of the arch and rhe superfi- 
cial layer of the deep Temporal taKta [Flg.5J4J, To pre- 
vent facial nerve injuries never use sluTp instrument!:, 
since these may penetrate the ner/c. Once the nerve has 
been prarecred rhe dissetrion can proceed in the aib- 

perioscejl layer eo the lateral orblwl i im. If the medi ji 

wall mutt be exposed, the anterior and She posterior lim- 
bus g-F the medial cant hal ligaments and the lacrimal sac 
are idenrified, To avoid orbiral hematoma the anterior 
ethmoid artery should be dissected carefully, clipped 
and dhrided- 

Excessivc traction over the eyes by the developed 
coronal flap can adversely affect the cardiac rhythm and 
may even cause a cardiac arrest. 

EC I he tanthil Jigamcrm rtquinr rMUthmeni they 
should be secured. Also the temporal fascia should be su- 
tured to ensure proper soft tissue configuration. Wound 

closing cm iw obtained wifli simples or suture-. 

Surgical preferable approaches to The fcci^l skeleton. 
After: Altwecht Durer St. ApoHonia 1521 Kupfcretichka- 
binett, Berlin 



MiiSDicjpcraruf ale Lavar 
S-ubgakul Fn&cli 
* Pinostoum 
SbJ 




0**p I*f9f •Ql'feptfficial itmpml fflfcafl 

Qua lampara rasa a 

SupAricJil umparal lal pad 

VII Z^zmmc nranch 

Buccal lal 



rkj 3.2J Cros.i-itt'Llanal ari*fccifflry fif the *yt|H>fIl*tk ahtfrl 

■nd the facial i».erv# 




Fig. J .24 After inehshm- on the 
superior border of the zygomatic 

arch thff tmpfl*fl! brwch of the 
facial nr-rvc k retracted laterally 
with the- periosteum <vf the arch 
arftd Ihe lyperikia! layer tfl the 
de^p temporal faw_id 
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Introduction 

The predominant Aim of a manufacturer of os-reos-ynthe- 
sis systems is to satisfy che aspirations of clinicians. 
Commercially available microplate and miniplatc 
osteosynthesis sywrn* wst in a variety of designs, 
materials, and mechanical properties (AeKubp. 
Howmedka. Ldbinger. Lorcnz, Martin, Med icon, 
SHJvmann. Synches), It is up ro the surgeon to choose 
between them. The MitttplAtt Jrvd Clumpy MinipLaw 
Osteosynthesis Systems, manufactured by Martin Medi- 
jin-Techmk. are discussed here as general examples. 

The Minlplate QiteMynthesis System was developed 
and modified by Champy and hit rawwkeri ( 1975 ; If TEl 
1977: 1976; Champy, 1993; 13«G; Chajnpy and Blez. 
1993). Because this system is made to satisfy die philoso- 
phy arid aims of cnamjjy and his colleagues, the materi- 
als and instruments are manufactured to the highest 
standards. 



Materials 

Titanium and stainless steel are used in the jni.niuf.ictu re 
of plates and screws of implant quality. To maintain curt- 
sivtently high levels of quality, all plates, screws, and 
instruments are subject to certificated international 
standards of control over both the raw materials *fl<i 
laboratory standards. Quality is further assured by highly 
auttfluitd production methods. These processes 
guarantee the metallurgical standards for f he compost 
tio-ii and miciostructure, and the mechanical properties 
of ttie artktes produced. 



The Chaitipy MhnipUtes Osteosynthesis System is 
available in two materials, titanium and stainless &teel. 
fofith of implant standard. (Re-levant standards are ASTM 
F 119/DIW 17443. PSTte FSltUlti I785u\and A£TM F 136/ 
DIN I7S51 ). 

Traditionally, stainless steel has been used widely as 
an implant material. Because of its 
greater tarxompatltollity and corrosion resistance, ti- 
tanium has been substituted for It In maxillofacial 
surgery since the 1980s. 



Mini Osteosynthesis Technique and 
Equipment 

Miitfplatet 

The rniniplales art 2-9 <m long and l mm thick 
(Fig. 4.1]. Miniplates arc routinely used with 5 mm Oi 
7 mm mini screws. A wide selection of pro-shaped mini- 
plates is avJilabte to suit Individual requirements. 



Miniscrews 

In general mini screws are monoco-Tlical and self-tap- 
ping. They are available in various lengths, including the 
head, of from 5-19 mm {Fig, 4J> These screws are de- 
signed to be inserted at an JH£le of 50* to The plate sur- 
face and have a pitch of 1 mm, i.e. one turn of the strew 
penetrate* the bone to a depth of l mm. 





Fig. 4.1 Four hole. 2 mm mini plate 



Tig. 4.2 MlflfcKrew. 2 mm 
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Mini Centre Dilw* Screws 

A vw i«v of-rfi fferent sow head* are available for diner- 

enl systems (Rg.53l. To Facilitate- Che osleosvnlhesis 

square in *hape - vvhrrej.j the sctrwclrwer li ilighrly 
conical. Tim combination assures a secure conncttijon of 
kicw and screwdriver device wuh improved intraopera- 
tive visibility 'Fig. 43), 
Recently These fcrews have been further improved and 

a Drill-Free Screw has been developed [see Chapter 22, 
Drill Free Screw*). 





Fig. <3 C*mf* Ww Screw*. 2 mm ami 1-5 



Mini Drills 



A successful osieosynfhesis also depends- on the quakty 
of rhe holes drilled into the bone. Careful and jeeurare 

drilling, i* essemial For mini strews, drill? of 1.6 mm in 
diameter are required to ensure firm anchoragr for Che 
selT-iapping screws f Fig, 4.4). 



Mlnl-lnitrumentatton 






The application of mm ip lares and screws requires a 
coordinated «t of insinimenKk stored m ^ modular sys- 
tem, and combining the mosl frequently used 
osteosynthesis systems (1 mm, 1.5 mm, and 2 mm) in 
orw-set. Itw? iwrassary ansl ruments are shown in Figs. 4.S 
and AM. including plate bending and rnodeling pliers-, 
plate- holding forceps, depth gauge and a plate cutler. 
Screwdrivers are included for the 1.0. 1.5, and 2 mm 
screws. For the transbucca I approach a self-retaining re- 
rractof b included. 




fig. 4.4 Drill bib wfch and without stop* 



Fk}. 4.5 htodulur Oite^rt^i^e- 
il* system (1 mm. 1.5 mm. 
2 mm). 1hrs bhows t»ie tra* with 
Mm* tracts araj cGtor<wird 

pbslr -rns^rttrii 
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1.5 Micro Osteosynthesis Technique 
and Equipment 

fli©]>iyi!«5©B)>i5C)ofG©tDKr iiirMe)«^scb^s been extended 

into ttSlttHynEfaesis for the mutface and craniofacial 
aicas. In these nan load-bearing areas with thin bancs, 
mini places are excessively rigid, and are also paJpable 
through rhe chin skin in (Hese dre^s, fn jeeortfawe wnh 

habrk principles of general orthopaedics, the aim should 
aJways be to reduce the volume and quantity of any im- 
planted material. The micro- wiensyntheite sysrem 
■achieve!? this jgoal. 

In any situation where there is thin, lamellar bone 
stmcnire and in those eases- where there are no physio- 
logical or tnunu-ttHKitfed stresses, the use of the 
1.5 mm micro- osteosynthesis system is indicated. 



1.5 mm Mlcroplates 

Micropores are much smallcc than miniplatcs. They are 
U.Ei mm thick and i.2 mm wide, permitting a good bone 

corttoyr co be achieved ( Fijj. 4.7), A wide vjj teiy of differ- 
ent shapes is available, including straight, curved, L-, T- B 
and Y-shaped plates. 

1.5 Micro Centre- Drive Screws 

These screws are tdf-curting and are 8 available in lengths 
from 5,5-15 mm. Emergency screws are used when the 
1.5 mm screws have been stripped in the banc. The 
Centre-priue screw head design makes application, of the 

micropores relatively easy, U5 Mfrcro Centre* Drive 

Screws have the same shape and form as the 2 mm Mini 
Screws (see Fig. 4 J). 




Fig 4,6 Sterilizing tray with imtrumefib 




Flj-4.7 Four hole 1.5 mm mkraplaEc 
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Micro Drills 

For the 1.5 mm system, drills of I.J mm diameter are re- 
quired, this being [he core diamcttT of these screws. 

PDFREE COMUNIDAD ODONTOLOGICA 

Micro Instrumentation 

A modular system of miniaturized Instruments, such as 

bejtdtng and model Ins pliers, pljce-holdinj. forceps, 

depth gauge, plate cutteF as well as screwdrivers, has 
been developed to fit the special requirements of the 
micro osteosynrhesis technique. 



Hie Modular Osteosynthesis System 

A multiple osteosynthesis system has been developed to 
meet the- requirements of osteosynthesis techniques for 
rhe crjnlanuxillotaciil skeleton and inceji'Jt ing [he 
I mm -and 1.5 mm micro systems and the 2.0 Cbampy 
Mini System into one integrated system (see Fig. AS). 
This system Function ally addresses the following 
osreosymhesi} indications; 

* guided tissue regeneration; 
a implantology; 

■ prepinsthetic reconstructive surgery; 

* orthognathic swrsery: 

• tririidfocial Surgery; 

■ craniomaxil lof acial trauma ; 

• reconstructive surgery: 

• skull base surgery. 

Mo*i of her mdlcjrlons can be cohered wlrh this set. 
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Introduction 

The CTpwimf rml jrw) ctlniHl InvesctEitlons of Champy 

etaL (1976a r 1976b, 1977 ) established the bitiriUechaniMl 
preconditions and the surgical ba&is For successful mini- 
ptate oswwynrti^sis, Tlie most important result of 
Champy's investigations wai the- ri^ermiii.irion of Jin 
ideal osteosynthesis line in the bioineclianicaLly 
favorable region at the base of rhe alveolar process.. The 
i-trcn^ih of the place and Hie dimeter of The niflnocof il- 
eal screws were adapted to the biomechanical demands 
of the mandible. "Using these results many companies 
developed osceosynThesas systems. The use of miniplatc 
osteosynthesis in fractures of the hofk»ntal rrundibde 
has become a generally accepted procedure, Neverthe- 
less the mechanical characteristics of the miniplate sys- 
rems produced by different firms can vary widely. 




Fig, 5.1 Manual repoiitioriing ol Clip Irjcturt parti 



Technique 



Rrertablfrfiment of occlusion 



The technical procedure is the same For all fractures of 
the m-indiible; rbe following points should be observed. 



Time of Treatment 

The treatment of all mandibular fuilum stwwild tile* 
place, if at all possible, during the first 12 hours after the 
accidenr rrhampy and Lodde, 1976). There are various 
reasons for this recommend juqil tn particular the rela- 
tionship between delayed treatment and increase in the 
fate of infection (Gerlach and Papc. IDS3 j. 



Anesthesia 

Most mandibular fratture* require mrubauon anesthe- 
sia. Our own experience showed that nlmiptal-f 
osteosynthesis under local ancE-thesia with premedica- 
tion is both poudMe J rid saws sraff rime. The main in- 
dication for the use of local anesthesia Is a simple or 
double fracture in the front part of the mandible or in Ihc 
area of she wi&dwi teeth. Local anesthesia may also be 

favored in patient* who ftjwe 4 pow general medial 

condition prejudicial to intubation anesthesia.. Appn»ti- 
ni,W£ly4lTr. of patients can be operated on using local an- 
esthesia {Walz et nL 1996). 



The feasibility of manually repositioning dislocated 
mandible fag ncnta should be checked, if correct occlu- 
sion to the upper jaw can be achieved without difficulty, 
intermaxillary fixation is not required. However, where 
problems ari&e„ for instance in multiple fractures, pre- 
operative splinting and iiiwmuKilljiv fixarwn i* iwce** 
saiy. With the help of a capable assistant, the ex- 
perienced surgeon should be able to reposition many 
urnple fracture* manually (Fig. 5.1). An inexperienced 
surgeon, however, should certainly scan with &pii rating 
of the upper and lower jaw by the eyelet method of inter- 
maxillary fixation (lyy B 1922; Obwegeser, 19S2; Stout, 
1342). Remember due each fracrured fragment should 
be fixed individually to the upper jaw. A splint bridging 
the fracture makes correct occlusal reduction im- 
possible, 



Gingiva Inciskin 

To avoid dehiscences the rules for incisions, as described 
i n C'ha pter J Surgical Approaches, mus-t be observed. The 
indSM>n line should be 5 mm below the level of the at- 
tached gingiva f Champy and Lodde, ]976).OttJliOMllSf a 
marginal rim incision is indicated. The length of the inci- 
sion ■Unit allnw free acc-w* to the fracture line and the 
surrounding area. If two plates are to be applied in the 
front area an extension of the incision is necessary. 
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Fig, 5.2 Fractured Jaw. Fiction with j bone damp and intcr- 
niA«j!U-v FluLmmi. |Tcir drtdfh at trpjlmcnt we rigv 5. 15. S.1C-) 



Minlplate Choice 

The normal foui-hole plate with 5-7 mm screws is pre- 
ferred in most cases. Alternatively, fcHir-hoLe plates with 

tur or suc-hole plws wkh ot without i>ir may be Indi- 
cated for anatomical reasons, (Fckt caaniple r when- there 
is involvement of the foramen mentale, danger of injury 
to root caps, or there aire comminuted fractures ]l 



Once me or mwr screws have been inserted, no at- 
tempts should be made to improve [he adaptation of the 
plate, since rhis would few*!* In the Iwsening of screws 
already inserted. Instead, the plate Should be rem Wed 
and adapted correctly. I Fa screw Fails to gain a sKurc grip 
close ro The fracture line, rhe position of the plate should 
foe altered: alternatively a plate wich bar can be used 
[Ftg. 5.1 X In comminuted fractures or where there are 
detached triangular pieces of bone, longer plates with six 
of mare screws should foe iwd (see Fig, 5,ZD) The drill 
should il possible be held perpendicular to the bony sur- 
face ; Fig. 5 4]. An angulation up to 30" is allowed 
(Champy and Lod.de, 1OT6}, but it must be strictly ratono- 

axlal. My ciuftyie in the drilling angle duimfi MiedriilinR 

procedure results in a cortical drill hole that fails to 
guarantee a Fi rm grip on the screws (Fig:. 5 3). The normal 
rhkkness of rhe cortical layer 1$ 3 mm ,md since the 
screw threads lie- about 1 mm aparr, screw liaAtion de- 
pends on ihiee screw threads. A conical drill hotc might 
reduce the grip of the screw to one or two threads. Exces- 
sive righrening of rhe screw produces microfractures 
within I he drill hole !Fi?. 5.«]. When the osteosynthesis 
has been completed, stability and occlusion should be 
checked with the lower jaw in motion. After replacing 

the loosened soft rissw. the mucosa should be sutured, 
toother wish Lhe periosteum. 

To avoid a hematoma, the soft tissue of i he chin should 
he stabilized against the chin bone with an extr.uwal cape 
dressing [Fit 5.7). For the same reason, a Redon vacuum 
drainage or a simple piece oF tubing should be used for 
drainage in the premolar and molar region. Postopera- 
tive Intermaxillary fixation is not required, if lmiraoi>era- 
tive splinting has. been carried out. this fixation can re- 
main in place for some days, it may be helpful where the 
patient has difficulty in findi ng the correct occlusion. Jrn- 

moblHzacton also encourages soft tissue wound healing 
(Khoury and Champy, 1987}. 



Minlplate Osteosynthesis 



After exposing the fracture line, Che fragments are re- 
duced manually. In difficult cases, a bone hook may be 
applied en The proximal fragment and countertraction 

applied simultaneously 8 to the inter bf fragmem:. to facil- 
itate reduction and interdigitation of the fracture ends, 
The use of bone clamps for the temporary immobiliza- 
tion of ft jprwAEs simplifies the Adaptation and nation 
of a mini plate (Fig. 5.2 X Fol losing reduction, lhe occlu- 
sion is checked and secured by hand adaptation or 
ihrovjth simple intermaxillary wiring, wirh modeling 
plbcrs and modeling lever, Che osteosynthesis plate has to 
be precisely adapted to the outer cortical surface at the 
Level of the osteosynthesis I in*. After drilling a hole, the 
screw is inserted and only then is Lhe nest hole drilled. 
After the plate has been fixed with two screws on one 
side of the fracture, care ha* to be taken before drilling 
the first hole in the oilier Fragment, so chat «m optimal 
adaptation of the fragments can be achieved. Every plate 
must be fixed with ar least iwo screws in each fragment. 




Fig. 5.3 Fractured J*w. Reposition and factum by two four- 
hurtrpUte* 
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Fig. 5.4 ONI position 




: q 5 5 FiMr^nNcdHi 




Fig. 5.6 Ent?»ive EiyhlenifHj dl 4 Icrew 




^ 



Fig, 57 E»trn<»ral plotter tlressJnq B (after Altrodll DQrer, £L 
AfttAtama t 1^31 Kupiprrtichfcabinrtt* G**n) 
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Fig. 5.8 Fracture In Elir s-yrrtphryM* rwjkPft FixjCiun uf tlw Fig. 5.9 Four-hole pljte wilti bjr far preservation Che Jprx 
lower fridle flrs-t til the tinine 



Different Areas Require Special 
Measures 

The Interforaminal Arei 

To ni-uri.ili.-t- luiMiin Cnrir> in rlrt- symphysis- iry_\\m Ufr 
twcenlhe mental foramina, two parallel plates should be 
used ;Susrrae and Villebrum 1976). The gap bcrween 
them should be 4-10 mm. It is recommended that the 
lower pirn be fixed Firs? and i hen (he sufaapfcal plare, In- 

scftion of the screws should always follow the same 
sequence; firsc hole, first screw then second hole, second 
screw, on one fragment ( Fig. 5 JS j. 

Ih* Canine and Premolar Area 

Fr aerates behind she menu! foramen can be sufficiently 

stabilized by only otic place. In this area there are tm an- 
atornical danger points. The apex of the canine is nor- 
nulty long and may lie close to the osteosynthesis line. 
Therefore ic is fwmsjry to make tim thai th* drill iwles 
aie placed beside the ape* and dti mA damage I hem, IF 
this is not possible with a simple four-hole plate, a Four- 
hale plate with bar should be used (Fig. 5.3). In most 
cases Ehis allow ihetorreei (irt^itioni.ni.ft uf r lie drill holes. 
The nemis ntmtalis lies below the toieosynlhesis line. Il 
emerges From the mandible between the apices of the 
iw> premolar* through the- Foramen mental*. IF care is 
not la ken. the menial nerve may be damaged- by Ihe ap- 
plication of the plate. It is therefore advantageous to 
place ihe concave section of the plate between i he screw 
bOtH euKfly ovet ihe exn pium .:;.i ihe nerve (Flf, sjq) 
or to bend Ihe plate in an edgewise direction over the 
exit point. With a fracture situated at the menial fora- 
men a second pbie below the nervus menfaiis can be 
netessary it same Gorman*! instability \\ cl^^fed on 
checking the osteosynthcsis. 




Fkj. 5.10 Plat* ftfcatkMl owt the fotinten rrwnUl«L Surgicjl 

approach by means of marginal rim Incrslon 



The Molir Area and die Angle of the 
Mandible 

ir Che mouth is small and c he intraoral application oF a 
drill and screwdriver becomes coo difficult, either an 
angled screwdriver or rhe nansb«ceal approach can be 
uttd. After puncturing the soft tissue oF the cheek, trans- 
buccaE instruments will facilitate the use oF ihe drill and 
avoid injury to the cheek (Fig, S_ll J, 

Iti a fracture of ihe -nigle of the nundibfe. (he plate 
should lie located on Ihe proximal fragment mcdtal to 
the oblique line, so that it is bent over the surface and rhr 
proximal screws are placed in a nearly sagittal direction. 
The twd screw* in the distal fragment can Ihen be fixed 
in a more horizontal direction f Figs. 5.12, 5.13). In certain 
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Pig. b.ll Transbuccil approach with 



hq. :-.l2 Pidit: fiutl«Pi di t»i* angle of the nundlbl«. Confrd 
of tfie position 








Fig. 5.11 Plate NuKim fll lih« angle dl the m Jridlble. Di illii-y Fig. 5.14 
of ihe t\m hole 



PI jle fixation at the- Outer surface ol the mandible 



M«i-wlih simuluneous factum of ihe alveolar 

process or when an impacted wisdom tooth is present— 
rhe plate may be fixed to the outer surface of the 
in jAdible. correspondlflg in position 10 tlw course of rhe 

IrnsJan lino |FJg, S.14). 
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Th* Ramus 

Intraoral mini plate osteosynthesis- can be recommended 
For use in Fracrures of [he lower wcfceon of (h? rarnii* as 
«nd*rtt. For (VattUiW b*fcrw the incisure mandibuta. 
S&fcfliHM'Hftfll cd.fitfiiffraK)b£lB&fiAal ly-appl icd plates 
jnd the correct insertion of the drill and screwdriver are 



In cases of fractures af the condylar neck of the 
mandible, lag screw or lag screw plate osteosynthesis 
with emanral approach* or ttctmril J«d intraoral mmi- 
plait tfLttrtymhHiS is described an Chapter 9-33 
L-hci'j Id be considered. 



Multiple Fractures 

When rhere are two or more fraau re* of rhe nundkbufer 
body, tine fracture line*, are wcpusttl first. "Thereafter Che 
Fragments arc reduced and hrid firmly in occlusion with 
intermaxillary wiring during the operation, The 

osteosynthesis is performed firw In ttie tooth-bearins 

section oC Che jaw [Clumpy and Lodde, 1976) For ex- 
ample, incases of fractures at both the midline and angle 
of rhe jaw,, the midline fracture would be treated first, in 
this 'way ic is easier to avoid malacclyston (Fijp, 5.15 
5.W), 



Medicinal Therapy 






A pfwper,icive Ann block medtcatKan is recommended 
on the day of Che operation, either as one- shot medica- 
tion 1 Iwuf before surgery or three doses distributed 
ri w i rhe operation day. Anrt-edemacmts drug^ an? uiu- 
nol prescribed. If the yift tissue ti Severely IrauirU- 



tized. intraoperative medication with 250 nig cortisone 
may be given and, to minimize hemorrhage, local an- 
tithesis with adhvnaEine is lecnm mended, 



Postoperative Care 

Th? patient is given soft Food for about ? da^s, following 

which che improving muscle activity allows a slow in- 
crease oFchewing pressure. An oral hygiene regime must 
he abt£/v*d. The sutures can be removed after 7^10 
days. The mimphnw should be remowl undei local an- 
esthesia, usually after 2-4 months. 




i q r i 15 Double Iractur-e— flnl &Crp. FiKdLitm ut Hit midline 
•acfeure 




Fig. 5.16 Double Iractu 
frdLLure 



step. Hut kin nF rhe angjfc 



Special Fracture Situations 

The particu lar anatomic cond it ions of a child's jaw. of 1 he 
edentulous atrophied mandible of elderly patients, and 

of patients with wmmMiwwd jaw fracture s or bone de- 
Fects all call For changes in the normal miniplate treat- 
ment. 
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Flfl, 5.17 CNId pp hi £ yran. |*w Fran 
Uirt- in fir- malar rrqircn ildhilired by J 
mkrnplitp 




Fi9_i.ll Chid 6-12 y«nk f*w 

fracture in the front region, tstab. 
Itred by one PHcroplate 



■ 



Mandible Fractures In Children 

Frtt cure* in children up 10 6 y^jtr^ of jgt nor mjilly ie- 

ccivt conservative treatment. An indication for 
osreosynthesis may be a simple or multiple fracture with 
displacement especially when .n* possibilities of con- 
servative Fixation jit limited. In such caws two chants 
from the usual procedure should be made; a single- mi- 
Lf opiate (1,5 run system} 1. 1 1-.: iii-iMy *ijf!fci*Wt for rh.- 
stabilization of a frat'turc. and betause uMhr pusiliOft of 
the teeth germs, rhc mieroplatc should always be placed 
at the Imwr border of rhe btKcal side fhg. S.1T). Frac- 
tures ol (he mw in children from 6-13 year&aJse require 



that attention be paid to the position of the teeth germs, 
p.urii -.iLirly jn rhe i.iifu! sidv uf i he iiundible II ihe in- 
dication Tor osteosynthesis is given by dislocation or in- 
stability, a normal miniplaie should be used. It should, 
however, j* wirh youii|?ei children. also be placed at the 
lower border. The reduced chewing force in children and 
the much quicker healing of the bones make this *hift 
from rhe tension line to rhe lowef border postiMe. ii* 
pointed oui by Champy and Ludde l9?6'!Fig.5.16).Y™ng 
people between the ages of 12 and IB can be treated in 
rhe same way a* adlil|*-the pltttt Jfe applied to the 

oiieo^ynrthesis line. 
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The Edentulous Atrophied Mandible 

If the bone farm is normal, fracture* of edentulous 

imndtbk are treated JccwdmR to the same principles js 

mandibles with teeth. However, if an advanced atrophy 
WMtfWaB^Bte^eftSiJM^aSA. the tension zone 
shifts down toward.*, rh* Inwpr harder, and rlu? mi m plate 
must be placed accordingly. Thus in cases of advanced 
atrophy the screws may endanger the nervus alwolaris 
inferior, particularly in the ptemolar region, Since the 
cortkJJ bone on the occlusal side is normally Thin, rhr 
rtimiplate may have to be Fixated very close to the lower 
bord c r ; Tig. 5.1S). With these patients, bone is brittle and 
does mn provide a solid grip for riw wnpwsulhe U&e of J 
six-hole plate and fixation with Ihree screws on each 
fragment can be recommended. As the chewing Forces 
are reduced in edentulous atrophied jaws there Ls- no 
danger to the stability -or the osteosynthesis, fn «s*s of 
extTeme atTopfry the soft tissue is removed without the 
periosteum and the miniplate is liwd exirapcnostcalfcy. 
In this way a further reduction erf blood supply to the 
bone can be .avoided, rn cases of severe: Atrophy, ihe mini- 
plate is the most suitable osteosynthesis material; wire 
does not provide sufficient stability and Fixation, and 
larger plates cm lead to an even gjreaif r jraopilty. 



Defect »d Comminuted Fractures 

Where a bone Fragment at the lower border is missing, 
the self-stabilization oF the compression zone cannot 
function, If is therefore necessary m use two plaits. One 
is placed in the tension iune above I he mining frag- 
ment; the second plate is placed lower to bridge the de- 
fect and to stabilize the bone (Fig. £.M)_ 

Two mi ni plates also need ro be used in commmuieri 
Fractures because multiple Fragments cannot be stabi- 
lized with one plate (Fig. 5.21 \ 




Fig. S.1£ nature of an edentulous mandible with ad 
vanced atrophy. Plate fixation 




Fig. S.20 DrFcct hncturr wfth Iwq pUtrt In podttpn 




Fig. 5.21 Cnmminutirtl fractures with two pi Ah in pcn-iC »r> 
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Teeth In the Fracture Line 



The indications for extracting teeth -along the fracture 
line, as well as rhe orocnosis far such reeth as ire re- 

teeth along Che fracture linris recommended when there 
is apical or marked periodontal bone loss, or when then- 
is any sign of infection, ar when reeth have been badly 

■hnuged by can** or trauma, rt is jho rteommende d 

that impacted wisdom Eecth be removed From the Frac- 
ture- line, unless they can be- utilized for the fixation of 
srnaJt-plate osteosynthesis, or their removal would cause 

j Joss of bone from rhe fracture margins, li> the former 

circumstances, the wisdom tooth should be removed to- 
gether with the osteosynthesis material in a second pro- 
cedure under local anaesthetic 3 months after fracture 
reduction. 

Applying ihtst {riteria. IS [23?) of "7S "fracture limr J 
teeth were extracted as a primary measure in the cases 
reported on by Berg and Pape (1992). Only one of the 
teerh retained subseqtfceratly required wrmtkon. so that 
9f$% of these retained weth were successfully salvaged. 
This result is comparable to thai oFGunther, Gundlach, 
and Schwipper (1983). but it is in contrast to those of 
Ewers,, Jteuter. and Stall (1976), who subsequently ex- 
tracted use of retained fracture line [Wh, and 5tolL 
Niederdellrrtann, and Sautcr ( I9BJ), who later extracted. 
2J0% of retained teeth. 

Berg and Pipe's findings (1992) showed thar a higher 
proportlo-n. 22%. of fracmnt line teeth beci-me- mm vital . 
Similar findings hawe been published by other re- 
searchers. 

The periodontal condition of teeth retained in thefrac- 
rure line is another consideration. There Is no obvious 
reason why such teeth should show an increase in gingi- 
val pocket depth after postoperative healing is complete-. 
berg and Pape ( 1992) observed in their sample that ftfilt 
of rhe patient had no increase In fwktt d^pth around 
such Tteth when ttirYipared wilh the corresponding con- 
tralateral tooth. Hoffmeister ( 19S5), Ciinther, Gundlach. 
and Schwipper (1983), and also other authors found no 
significant differences in similar studies, 

Moreover. Hoffmeister ( I9B5> reported chat the hori- 
zontal mobility oF retained fracture line teeth, once heal- 
ing is complete, does not appear to differ from the nor- 
mal physiological range for Iwalthy teeth, Schrrotz. 
HCItje. and Codes (1973 J and Krenkcl *»nd Grunert 
■!"1987) published similar results. No periapical osteitis 
was reported by terg and Pape (1992), Ctlnther. tiund- 

lach, and Schwipper (198T) and selttntww* (195BJl 

However. Sdirttilz. Htiltje, and Cwdes (1973) and Fuhr 
and Setz (1963) reported periapical osteitis in 11% and 
11.7%, respectively, of rhe teeth in their studies. 

In conclusion, rhe good promcwis for retained teeth 
makes clear I hat fracture line teeth should only be ex- 
tracted when a definite indication exists. 
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Introduction 

Interm axi llary fixation L& usually accomplished utilizing, 
ticket irnertiriir.il wring or .uch bars, This technique, 
however, is not po^ible in those pabents whodieriClitf 
edentulous ar haw severe hypodontLa. 



Mlniscrew Hoolu 



Immobilization by Wiring 

Imroobilizariofl can also be obtained urUizlng circumay 
BumiLk or piriform -aperture- *u*pension wire^ in conibi 
nation with circumferential mandibular wiring to inamo 
bilize a mandibular fracture. Usually this method re 
n?s i^ii+m.iI .ine anemia ;KrUger lljb-lj. 



Immobilization using Hooks 

Dal Ptmt (1965} described 4 less invasive wchod of 
achieving intermaxillary Fixation with hooks Chat en- 
gaged the inferior mandibular border and the piriform 
aperiure The disadvantage of hooks is their tendency to 
dislocate- 




elefeinr dtttenruciw is- the insertion of mini screw 
hooks. They are inserted jubapk-jlly and blcorric .illy mro 
the anterior mandible and into the anterior maxilla 
below the nasal spine. The procedure, originally de- 
scribed hy Orcen ( 1SB1 1, can be performed under local 
anesthe&i* The region* can be exposed tty imail vertical 
incisions in the median labial frenulum. If more fuialirjn 
Is required, additional mini screw hooks can be used 
laterally as well, Wirh a 12 mm mini screw, hand-benr 
tanks of 1 rum sreel wkecati be wcured (Car hoL, 19BG; 
Shetty and Niederdcllmaran. 1957: I to er aL 1988; Tflth- 
Bagi, Ujpal, and Cycncs. fcW4j. A second intervention 
under local anesthesia is required to remove the devices 

Mini M-rew hoote can be applied In children, after 
eruption of the central incisors, and in atrophic jaws in 
aged patients. Mini screw hooks can be utilized in the 
edentulous ij.iuent and in ihe dentate parieni as well. 
The insertion ol an acrylic spline helps to stabilize the 
dentition and prevent unwanted tooth migration. In the; 
edentulous patient dentures should be worn to maintain 
ihe wpruc.il dimension (Fig, &2 1. If nodenrunes or splints 
are jvai table ihen lonjt ifansmiccosAl minlplates can he- 
placed in the midline {Reutrr and Koper. 1935; Wolfe 
Levaas. and MeCafFcrty, 19*9 > or bilaterally (Hon ef al r 
15*92) from the nasal aperture to rhe anterior mandible 
to achieve liHernurtillary immobilization •; f ig. &3J, 



ligatures 

Transmucosal osteosynthesis screws also provide abut- 
ments for intermaxillary Ligatures or elastic bands. 
Screws of different diameters have been reccMmnwnded: 
2 mm mini screws (Arthur and Bcrardo, 1989: Onivlii and 
Maruyama, 1996; Jensen, 1997); 2.7 mm diameter 
screws (Huvh and Prunes, 19191: Biisch, 1^94: Isaacs and 
5 vices. 1995}; 3.5 mm diameter screws (Win er of,. 1991 ). 
■ i \ -special transalveolar 2 mm screw with a capstan head 
was reported by Jones ( 1997 ). 



Tig. 6.1 Prtifemd Utti tbt pldC 



rew hooks 
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Fig. 6.2 CofiTervjErve- treatment nf a l nndyiar 
fr dtlure- ill A mtjrly edcnlulc>uv pjl k L nt. *n inLiH"- 
md^*diy jLfyliL ip- tic iv uned U* mnkirce tile rr^ 
mining leeth for mjintMiance of the wrtloil di- 
mension and) to prewnt a median diastema between 
the upper incisors, caused by tti? elastic twnds 



Fig. 6,1 intwrnjaillary tmiriQhift rattan ni ndr-ntul 
rnandtWc by Erjimmijeaijl mlniplalc 
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Introduction 






Lag screw osteosynthesis is a form of osteosynthesis in 
which absolute LnterlTa.gmentary stability is generated 
by screws which transfix (he frtttuit j&ap. The screw b 
under tension. The screw holes are prepared in suth, a 
way that when a screw is tightened, it engages the bone 
wily in rhe dj*r.il fr.ig.menT - not in the fragment adjacent 
10 thr ML-rfw he«Hl. With a minimum til hardware the Idfc 
screw produces, interfragmentary stability directly in the 
center of the fracture line (Fig, 7.1). In contrast, plates 
apply s.r.ihiliry indirectly from die external cmiex by Ten- 



sion betiding (sec Fig. 22 J- The function of a lag screw 
provides mechanical rest and stability. Therefore Lag 
Knew bciliutt direct bone healing (Mill ierffd u 19RI ;- 



TouIoum Uq Screw 

■^ 

The Toulouse mini lag screw is a further drvrlup-inenc 
within the Champy Titanium Mini Osteosynthesis Sys- 
tem (ftourauJc ec al, 1.9S7. 1989). the same instruments 
and drills may bt used for ioier[wn [Fig, 72). 




Fig. 7.1 Lag screw orteaiynflie- 
SiS dutei flftterhd^mentdiy reit 
and stability by Interfragmen- 
tary friction due to the serration 
of th* fragment? with 1 min- 
imum of hardware. Left., a ^orli 
cjI uiew js lag uiew r right, a 

typical Idcj *crew 



Fig, 7.1 Preparation ©f a] 

Tuilouie mint log tcrew In man> 
dituilar fracture. [A) Taukiuir Ijg 
w-cew .applied Id j l.imellar frac- 
ture of the outer testes. |B*i VxxJ- 
IFied covrtl clip holds the bone 
fragments in ^eduction, \Q teor- 
tical dnlling at the Internal or core 
diamrlej ol Ttir wiew, (0) Orptti 
gauging. \£\ InurLinn n\ a m;m , «.s 
resulting in cumjjreiwOn ol frac- 
ture by blctx tical application 
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Cortical Ug Screw 

To understand Che concept oFa lag scrrw it is necessary 
PDFR1 t0 uirfettfaM tfi* S&Q m^i r.f tt* nrtkal screw 
which js ttfce-prednmiciJriT rype ^f Screw used Ira ctw mu- 
IHoHadal region [Fig. 7.3!*. Each cortical screw consists til 
a head and a shank; the entire length of the shank has 
threads and deFinesthe screw length. Screw heads come 
with ■* variety of configure ions; rh<? popuidT on** have 
cither a straight, a cruciform, a hraagonal or a square slot 



(Fig. 7,4}. The shank has an internal diameter, also known 
as core diameter, and an external diameter or thread 
dLiffierer. The conical screw can acr as a lag screw only 

when dve hole in the fragment adjacent to the Kiew 

head is over enlarged. This is called the gliding note. The 
diameter of the gliding hole is equal to or greater than 

[he thread dumew of rhe screw, The dlamerer of the 

Strew hole in the distal fragment is smaller lhan the glid- 
ing hole and corresponds to the core diameter oF the 
screw. The hole in the distal fragment is called the trac- 
tion hole {Flf, 7,5X 





A B 

7.3 Con figuration of screws, | A) A cur deal v. m with a 
head and a shanfc. The entire length oF the shank has threads 
and defines the screw lenqth The shank has an Internal diame- 
ter fenowm as thr «mt diameter, and an uatcmal or thread 

diarnrlrr. (B) A lj-g screw Only the dnEjl part rA the screw has 
threads iA Llw sjMTif diameter as Lite shank ii* The triilrjl pari til 

the screw. {Q A special Tag screw at right (Toulouse mini lag 
screw). Only the distal part of the screw has threads, rhe diame- 
ter of the shank m nil ^arts of the screw ft the same 












Fig. 1.4 Screw heads with a variety e>( t_i>ii1igurart:lans fiom 
different systems and campanle*. top, cruciate and Phillips 
screw heads-. Center, slotted and center dr«e scew heads. Bot- 
tom, special sctto heads wnjh cruciate, Phillips, and hexagonal 

socket heads 




H 



Fig. 7.5 Preparation of lag 
screws in mandibular Irac- 
tUhEi | A) Lag snew dppjiei: Lu 

a lamellar fracture of the outer 
cortex. (B) Modified towel dip 
type oF hone holflVig forceps 
may be wed to hold the bone 
Iragrp^itfi in r-rdirdicin. [C) 
Drilling u/FgftdiiiL hix> n near 
Cortex. {D) tuseiu'un uf Certte ■ ■ 

Ing guKle m ttie gliding iiole. 
(E) Use of centering guide to 
drill traction boie- coatfally. (F) 
Depth gauging. {£] Inlet coun- 
tersinking near cortex. With 
rtofi Self-tapping lag screws, 

tapping of ir action hole is nec- 
essary. «fH} Insertion of screw 
resulting in compression of 

fracture by bkoftkal atppJka- 
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True Lag Screw 



In contrast a true lag screw has I breads only mi its termi- 
C0Mt!^di#teen(5©^ the distant car- 

te* and the head wacs j^liar the prowm*! cortflu re- 
sulting in i impir-y&ion and mrchdnkal resl (F8&7.GX 

A depression or countersink corresponding to the 
screw hcid ;: : - created at the opening of the gliding hale. 
Screws with j tpherkaj head provide an wa Pf estfen- 
5iW suffK* C*iH*'( tff I he screw hud wiih ElM- hme. 



thus wsMmg sows ^enwrnrarlon *nd micro- fracture*. 

COfiiCiF heads Oi" Krcwi. with a washer u^d without 
countersink produce a random, circular bone contact. 
Circular bane contact by concave screws or spherical 
screws with biconcave waslws (Krenke-I. 19$4) cjji pro- 
duce stress concern ratBon and local crvrrluad. This can re- 
sult in a fracture of c he cortica] bone when tightening the 
lag screw and incomplete failure oF the osteosynthesis. 
All th«w Ug screws than w conical, conical with wash- 
ers, spherical, spherical with Ncortrave ceuncersJnk 
washers or oF concave head design can crack the thin 




H 



Fig. 76 Configuration of 

different typri *>f 1*9 icmw 
and waihefL \A\ Mmintmlii .i 
lag itnrtt w l'i iftf if adap'1 -~ilj 
spheric washer. (5) Blc&rtlcal 
lag scnew w*Ui self adapting 
spheric wjnhrr (Q Ric ciiticr* 
lag icrrw with threads *m\y in 
the distal part Of the HLrew- (Dfr 

flicortlcal lag sjc/cw with 
threads- In the entire lengtii. (JEji 
flicortkal lag screw with 3 
wither and llirrad-. in I he en 
Lire lenglfi, (F) BkDilteal Ug 

screw wMh a blcontaw washei_ 
IC) ftcortlcal lag soe* with a 
conical head. <H) B-icortkal lag 
urrrw with .1 spherical hrad 




Tig. 7.7 5 treat cance-rVtratian and rnkralracturei produced by 
applkartlan at different ktcw heads- in lag screw 

usteftsyrrtheili. ]A;< Lexical head produces maximum stress on 
the bone surface. 0} Conical head wiifi a washer dlstrlbirtes tfie 
stress to th* bone. {Q Sphencal screw head with countersink 



p*jl\ -leu sArevuxi lh* baric. (DJ Spherical wrew with buntiravr 
wMhtt puts even lei* slmi tin Hie tone. (E | COikjw • shaped 

screw head shows a similar stress- distribution effect (F) Da- 
tributpon of stress by appkatlwi <rf spherical screw with a setT- 
adapttnq spheric washer 
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Tig. 7.B StlF-jdjptlng ipticrk wjrilier 



cortex of craniofacial bones. Problems of transfer of load 
hfEw/ren [he screw head and the hone are even more 
54rvere wBktj rht- ^.uew ts inwried ar an angle (Fig. 77). 
To prevent any fragmentation of bone by lag screw appli- 
cation a technique has been developed that includes a 
ietf-adapting spheric washer (Terheyden, ISJ4MU The 
sphcni- washer h» J sphent iwfc on top. which rorre- 
spends to the spheric shape of the screw head. At the 
bottom it has an excentric slot, so that the washer auio- 
niaic it-ally aligns irs position with rhe cortical surface jt 
■any ariftle of [he K*ew, In CGinbuldMon [he screw a*«J 
washer act like a spherical articulation. Countersinking 
of the bone is not necessary, thereby avoiding weakening 
.r(F.tm 

The screws for maKiMrjIdiEdi applications muM be re- 
markably strong and provide stab-itily fox early post- 
operative mobilization. Rotational forces on the frag- 
ments can be finalized by the use $f rwo or more )^g 

screws. However, under Compression there v> a high in- 
terfragmentary friction because dF the serrated surfaces 
of the fragments. In anatomic reduction, this may allow 
the use of a single lag -screw kn certain indication*. 

To avoid shearing forces on the rragmenis in mandibu- 
lar fractures. 6 he holes for Lag screws should be drilled 
perpendicular to the fracture plane. Ir musr be empha- 



sized that the use of lag screws demands tech .nic j I preci- 
sion: howe^B, hmired rx-jx^ure of the operative field 
olten make;? it difficult to evaluate their placement, tn 
some situations it may be necessary to perform a trans- 
cutaneous stab incision. 



Position Screw 

A U% screw dTea can be achieved only if ihe screw can 
pass freely through the gliding hole and engage the cor- 
tex in the opposite fragment. If the diameter of the glid- 
ing hole is smaller th-in The thread durneter of the screw. 
Ihe wrew will engage bone in Che gliding hole. In this sit- 
uation, simitar to that of two nuts on the same bolt, the 
fracture gap will remain open without any interfragmen- 
tary compression, There 4te certain clinical situation* 
where this I ransfisial ion el Feet is desired. In such cases 
the screw is referred to as a "position screw." The position 
screw, using threaded holes in bqch cortices, finds appli- 
cation m orthognathic procedures such as sagittal split- 
ramus osteotomies, where it helps to maintain spatial re- 
lationships and the position of the condyles ;see 
Fig. 19.7). 
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Fiy. 7.9 MajtiNotacI*! fractures 



' 1 ftppUcaftlon of Ug screw* *t nw«lkjfsf ml fractur-p* 



Indication* for Lag Screw Qsteo 

synthesis 






Laj^rtw have numerow^plk^rion^ in lira mandible, 
but they haw limited use in the midface regioa With ilw 
exception of oblique Fractures in chL* periorbital or sub- 
nasal regions, which can be reduced by lag screws, the 
tone eFttwhere in the midf«e Is too thin to permit 
placement of screws {Figs. 7.9. 7.10). 

Simple fixation with lag screws, is. ideal for wide sagil- 
til fractures or for lamellar fractures rh.it have a lapgc 
aitd erf imerfrigineuttry Conner and tufficiriH fnajon. 
between the lamellae. If 5 wd or even I hire lag screws anr 
used, shearing and bending forces can be neutralized 
iltd QIHlipa! interfragmentary contact and mechanical 

rest tin be achieved (NiederiWImaflfi *n& slwny. lss?). 

A median fracture oFthe mandible in combination with a 
bilateral condylar neck fracture presents a problem oF 
mlnlplace application because of the diastasis oF the lin- 
gual cortical surface (Fig. 7.11). Wuh U% ttn-w- 1 ■?« frac- 
ture can be perfectly stabilized (Fig; 7.12!l 

Short sagittal fractures may need additional stabiliza- 
tion by a miniplue. In commniuTed fraaures lag screws 
are used primarily to simplify Che fracture situation 
Several fragmenis can be transformed into a simple Frac- 









Eure wtrh die aid u1 las screws. And *WiUi 
tion is achieved by a plate. 

Screws placed in lag fashion are also used to reduce 
condylar fractures, first described by iWzel (1962 ) and 
Kiwaina (lsas*) jnd utilized by Eckek (Fir, 7,13-: «« also 
Chapter 10! and Krenkel (Fig. 7.MX Lag screws are useful 
for fixation of inlay and onlay bone grafts. Stable fixation 
is obtained: in various orthognarhk procedures, such as 
genio<plJSties. suhapical osrwwmn«i and ugici.il *ph( 
ramus DsEeotomiev. as well as in alveolar ridge augmen- 
tation procedures. For lamellar fractures, for bone graft 
fixation and for smalJ fragment fixation a lag screw can 
be sufficient.. 



1 



4 
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fiq 7 n Median fracture of the mandible In cwfiblnatkwi 
with bilateral cuiwtyl jr nedi frjcftjrs If rated with two mlnl- 
platci in 14k fracture inc. Ttiii rut prori jcrd a dki'.tr^k of (hi! 
lingual CtifEital iurfdc* 



hg. 7.12 Median fracture of the mandible with IbtfaleraJ 
condylar nedk fracture perfectly stabilized by lag screw*. On 
rhf inftnor border it was necessary to drill a deep hote Into the 
ban* to c^jnt*nink the -screw head, Use of a setf-adapting 

ipherk. wa&rwr \y\ Llw luppriDr border Ikh topi Ihrbnnr-wjrrjK:* 1 

Intdct 





Fig. 7.13 Eckrlt's technique Foe treatment nf condylar nrck 
frwrturcv -IStse Chapter ID tar further iiilarnul cin|i 



Fig. 7.14 Krt-fifcel'i technique- for treatment of condylar > 
neck fracure*. fS« also Fpg_ 10.1 f 
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When combined wlih a mimpure osieosyni hwis sys- 
tem, the lag strew should have spherical! screw heads 
ttiat coincide with spherical holes in the mLniplatt 
(Fig. ?.l5j. Finally we- need .1 2 mm drill For the .gliding 
hole prewMiicML an inlet ^junrersinker and J self-cen- 
tering, sleeve drill guide (see Fig. 7.5;. 

Lag screws can be applied in an increased range of sit- 
uations by utilizing a selF-adaptin^ washer with spheric 
hole and ■ecveniric ilot, Tn a median mandibular frjciure 
the screw load is greater. In such a situation a larger 
2.7 mm screw, wiih a care diameter oF 2 mm. is neces- 
sary, Thi* screw should be combined with Eh* self- 
adapting spheric washer 10 prevent bone overload (set- 
Fig. 7.12J. 



ixj M5 Mlnlplate system with spheric screw 
h&le-s and spheric plate holes, \A. I"i I Mini screw 

fKrvrtkinrd [wrp* radicular to the bone surface. (6) 
Spheric hnli* in the mirapJalr- (Q AntyiiljflHl l.iq 
itrrw MMnhig perpendkul Jr to thr fnKlure liiw 



Conclusion 



Any screw traversing a fracture should be inserted as a 
lag screw iSchwimme-r, 19331. 

Us screw ownsynrhesk Is a vwy sensitive Eechntque; 
jny deviation Irom the standard lag; screw procedure will 
affect the stability of the resuJt. 

To summarise, the -id vantage of the lag screw lech- 
nique are: 

* mlnimaf hardware requknemenis; 

* the need fax Few special instruments; 

* possibility at application in combination with the 

miniplate system : 

* Che direct central application oF reduction Forces; 

* an trven distribution oF Forces on the fragment inter- 
face: 

* rotational stabilisation by close tnEcrdigitaEion of the 
Fracture serration: 

* interfragmentary mechanical rest rind stability: 

» Mar hest conditions for primary hone healing; and 

* si mpfce removal of screws. 
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Introduction 






Under certain conditions the application of a Lag screw 
cin be diflicu.1i in mtndibulir fractures and the direction 
and position of screws is nol always predictable by I .he 
conventional kg screw technique. The drill guide 
ilcv^'lnped for extremity traumaiology (Miller, Mgow-cr, 

and Willcncggcf. 1969-, Miiller ft at, 1991} is no* pr*cri- 
cablc in mandibular fractures (Fig. B.I X For this reason 
special instruments for guidance of lag screws hav? been 
developed. M) thJC fracture* of the manditrie can be 
accessed and fixed through a Lransoral appfOJtfh, by The 
guided kg screw technique (ChottoowskL 1997}. The ct- 
eeptlons to .i rransorai approach are: 



« severely atrophied mandibles; 

* seventy comminuted fractures, and 

* fracture* of the condyle and high eoodylar neck. 

The guided, lag screw technique utilise* precision instru- 
mentation together with a specialized screw fef cfte ffoca- 
cion of mandibular fractures (Fig. B.2|l It provides a pre- 
dictable method of rigid interna] fixation wich minimal 
hardware through the utt frf conservATiue surgical access 
in a short operative time (Ellis and Chali. 1941 ), 

The biomechanics of the mandible give the best pre- 
conditions for \ig screw application ( Kudderman and 
Mullen. 1992.1l 






Fig. S.l Drill guide far I jg 
vltvw ltd\f\iqiM£ In extremi- 
ties.. Application to* tibia trac- 
tive 




F*g. ft_l The application of 
the «r?w and thr use- dP tht 

dnll guidr. Thr i.nrferMirliCf qf 
|he hf rid nF ?hr- ujiyw Iiji j bi- 
rprKaivr brwi. Whtfl Ltie SCiew 

i& tightened, ii directs the com- 
pressive forces to the smooth 
surface oF the shaFt a* Ifie 
screw. This- Increase* the owal 
frtcticmal to*c« o* the wrew 
with thr Ixinr whkti. in lum, in- 
cre-air the LuidJ ctinipmuvr 

lun** jcrub-i !he f f jctw (see 
ateoFig. 7.7 E| 
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The guided lag scrrw technique differs From conven- 
tional: lag screw techniques in that it eliminates uncer- 
tainties and decreases che number of operative srepi 

■!Fig. 8J). The drill guide enables the surgeon to Adjust 
the d rill bit so that its poi nt of exit can be predicted accu- 
co ^^ft^erfi^^&5fiiil^ structure roo« of 
teeth and their associated neurovascular bundles will be 
avoided when drilling. The pointer, which functions as 
an external depth &iuge, runs parallel ro the direction of 

(he drill bit and measures the lenph so tfur the proper 

guided lag screw can be selected. Surgical time is also 
decreased with the use of the stepped drill bit and ad- 
justable countersink. The stepped drill bir rapers from 
Z.l mm ro 1.7 mm, The countersink, gliding afld pilot 
holes can be prepared in one pass. This reduces the risk 
of misalignment of the holes that can occur when multi- 
ple drill birs are pasted, 



The Surgical Technique 



Stabilization of the Occlusion 



cortex. The appropriate angle for screw placement is de- 
termined. The pointer is locked inro this posirion 
[Fit SiJ. 

Adjuirmeut of in* drill i«t r The iiepped drill blT Is #d* 
vanced through I he adjustable countersink until il is 
2 mm beyond the pointer tip. The countersink is locked 
inco rfiis posirion (see Fig, JL3], 

Drilling. The drill guide and pointer are reapplied to rhe 

mandible. The tip and. undersurfart of the pointer muse 
maintain contact with bone. The pilot hole, gliding hole 
and countersink are prepared (see Fig. SJZj.The standard 
countersink i* used to redefine th* c ountersink hole- 



placement. The depth gauge is used ro measure 

the gukted Us seiew hole preparaewn. me appropriate 

sized screw is tightened (Fig. 9.2). 

Wound closure. After copious irrigation Che vestibular 
incision or the marginal rim incision is closed with a con- 
tinuous resorbable surune or interdenral nylon sutures. 

Removal of intermaxillary fixation. At rhe end of rhe 

procedure, the Internum! laivftwrkm is removed. 



The most important aspect of fracture nufugeinent is to 
reproduce the occlusion that existed before the injuTy. 
Hie occlusion may be secured by using intermaxillary 
arch bare. Enw llgatui^ ivy loops o* temporary inter- 
maxillary fixation screws with interarch wires. 



Surgical Approach 

Hie recommended surgical approach is tra moral. Local 
anesthesia, with a vasoconsw ktor far hemostasia is ad- 
ministered first. The incision is mad* in The ■mucufruecal' 
fold, extending through mucosa, muscle and periosteum, 
or as a marginal rim incision. The dissection is continued 

down to. and around, rhe inferior border of the mandiWe. 
Important anatomic structures are identified and pro- 
tected throughout the procedure. 



Reduction 

The fracture iv manually routed after the fracture sue 
has been cleaned of all debris (i.e. fractured roots, blood 
clots, and granulation tissue) which may interfere- with 

the absolute reduction of rhe fracture. lnterma*iMary 
Fixation, applied, while reducing angle fractures, may as- 
sist in maintaining this reduction. Fixation of the fracture 
should not he attempted unril absolute reduction has 
been achieved. Reduction clamps may be applied to aid 
in reduction of the fracture (see Fig. 52). 



Spedf it Applications af the Guided Lag 
Screw Fixation Technique 

Fixation of mandibular fractures using the guided lag 
screw Technique is best explained for the area of the 

mandible in which the frit'tuTt has occurred (Fig; B.4X 



General Fixation Technique 

Sundry *hr (rjiiurt The rip of the pointer Is extended 

15 mm beyond Ghe Fracture and maintains contact with 
e. The beveled end of the drill guide contacts the near 
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D 



I 



F 



B 



E 



G 



i- »q 8- i Equipment for ttie l*q «'€* technique, Drtfl guide, 

pointer, ad|uttal>lr fnuntmtnk and stepped drill bit (At. 
cms section ijflf, trocar (Q, calibrated drill guide- wtth b*v» 



«l«l end (D), jdju&tafafe calibrated pointer (E). adjustable W- 

co4K*ve beveled cmwrtersWk (F), stepped drill btt (C) 







Fig. B 4 Mandibular Fraeturr-s and guidrd lag screw placv- fractures, anterior body Fractures-. po5lB*nor body Fractures, 
merit. Pldpcecneiil is ^Ixjwn lar symphysis' and parasymphysis anqh- Iracturrs and cnmjsiar neck hratfum 
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Symphysis and Paraiymphyils Fractures 

The guided lag screw technique is- performed between 

the two mandibular canine wrh and ihe appropriate 

length screw is placed (Fig-B.1). An additional wrrew- 

PDFREE CCfrSpfi&Il^ 5|giH»IfHMU^ in the same or 

opposite direction, to prevent rotation about a single 
Kfew Use of m jddrciunjl screw is p*r[u-ulirty critical 
with sa.girta-1 fractures [Fig.-B.4X 



Angle Fractures 

Third molars musr be removed tF fractured, mobile, par- 
rially erupted, or when interfering wnh either fracture 
reduction or screw placemen!. The guided la^ screw 
technique is performed superior to the neurovascular 
bundle (see Fig. B.&l. NiederdeLlmann et €.1 f 19761, 

W*tKT [UW7}.iiid Shecry erd. (J995) pointed out that a 

solitary screw is sufficient fixation far angle fractures. 



Body Fractures 

Some differences in technique aie required when the 
fractures occur around the mental Fora men. 

For interior body fractures that occur around or inte- 
rior to Lhe mental foramen, surgery is executed from an 
anterior approach (Fig.fi.6X No additional: fixation hard- 
ware Is. needed due rci the angle at which the screw 
1 IIISM-- \n> iiHUMit- ; fi.»; 5.4) Fn cases where there could 

be possibkc rotation around a single screw, a second 
screw or a four-hole monocortbcal 2 mm plate should be 

applied, 

With posterior body fractures thai occur anterior fti 
the mandibular angle region, the lag screw technique is 
performed ar the inferior border, from an anterior ap- 
proach (Ftf.B.7), An Additional foxhole monocurtlul 
2 mm plate may be applied, but is not absolutely essen- 
tial (Fig. 8.4). 




Fig. 8.5 Symphyiii and p*r»ymfiJTYMi IrdtCui ei: [Hope? 
placeman ul the drill guide Hid pointer. The tip of the 
pointer ektend* T5 mm beyond the Fracture and *s in contact 
wrth the late^a* surface oF the mandible. T*ie- undersjjrface of the 
pointer roust maintain contact with bone during the drilling pro- 
cedure 
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Fig. B-.6 AnUriar Imm1> Irat- 
tiwes: profMT placement of the 
drill guide and pointer, ihe tip 
of the pointer etfends 15 mm 

brynnd ihe nra<T4inr and Is In 
cjhiCjcI wish Itie in Ferine border 
im liiiyujl wjrfate i]1 Llise 
mandible. The pointer is angled 
to alow the drill to pau betow 
the neurovascular bundle. The 

undcr*uriace of the pointer mifit 
m.iintiiin rnnlact wHh thr latrr.il 
surf jlb d bone during the 
dfittng process 




fig. R-.7 pDsAerwr body frac- 
ture*: proper placement dl itie 

drill guide And pointer. The Lip 
of the pointer extends 15 mm 
beyond the- Fracture- and is in 
coiilxt wilfi the- lingual surface 

□I thr frurKfcWr. Thr beveled 

end uf the dnl guide' ii in con- 
tact vrlth ifie later*! iurTace or 
near cortex. The undersurf ace of 
the pointer maintain* equal con- 
E*c;l with 1rif inlierinr horde r pi 
thr mandiUe during thr drilling 
protect. Thii c-raurtsi that lite 
drill bit passes below, and avukk 
Injury to, the neurovascular 
bundle. {This should not iw at- 
tempted in c«o where ttic*e is 

u hyA- lywig nerve) 




Fig. R-.0I Angle Fracture?. Frnrn 
drt imfermr anterior jucirnjch. Ifie 
ifp of the poimwi e/jrierefo 15 mm 
beyond the fracture and ks in 
contact w*th the hngual surface 
of the ramus', anterior to the Sn- 
gula. Thr pointer it. angled nn an 
AMh IhdE runs, pji.ilk- Lu die 
course 1 of [he iieuruvdw.uldi 
bundle. T-his atis also runs paral- 
lel to the ejitemal oWlque ndge- 
*nd ascending r-arnuL The bev- 
eled end fll the drill guide is in 
enntart with the widrtg Moment 
oF Che rxEemjl dbJique ridge, a 
minimum diil-ince- of 1 £m Iruir 

the fracture. The undti iurfdte ul 
tlie pointer nwitwi equal con- 
tact wtti the superior border 
and ascending ramus. Th*s en- 
jurrs. that the dnf bit passes 

above, and avnids injury tfi, ftiv 
neurovascular bundle. (Ttiit 
.1 -:;Mld ncrt be dEEernfrtrd in 

c*sei ¥rfitf« ifteie ii a higft-h/if^ 
nervej 
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Tig. £.9 Condylar nrck hattumk. 
Fwn M\ iiMeiifira jppiAKh, the lip 

of the pointer contacts the- posterior 
lateral surface of the condylar wg- 
m*rtt Trw distance o* Hie tip from 

Itir fractijur i* nwwdrd lining thr 
cjlibr.it inn an thr pointer. The 
stepped drill h jdj/u*led arid lhe hrfe 
is piifpdied. For Optimal iewjlti, the 

fracture must be reduced and Inrter- 
m.a: B |ll*ry fixation applied prior to fix- 
ating 



Condylar N«k Fracture 

CowlylJlf ftwk Fhctuhs can be jppradched [ranwrilly 
and fixated using a lag screw if they occur low into [he 
ramus- and arc not sagittal. An anterior approach is used 
(Figs. 8.9, 8.4 «, 



The guided lag scttw technique actuittiety and predict- 
ably places screws, avoiding injury to important ana- 
tomic structure**. However, the system has no emerge-ncy 

Knew*, In &iTu*&*ons MMtiere the kjw his lost retention. 

another screw or fixation device may be applied around 
it. Once the Fracture has been secured, the loose screw is- 
remwed, In ii tuitions of unstable fractures, a period of 
intenttdxilldry fixaiian may be required for healing. 
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The frequency of open reduction of sulxondylat frac- 
tures vjTi« dramatically between surjpeons depending 
on individual philosophy and the field of practice. The 
four chapters that follow are contributions on condylar 

nrck fracrune rrearment describing encrjioMlly applied 

lag screw osleosynthesis (by Uwe Eckelt ]l miniplate ap- 
plication by cxtraaral (Christian Lindqvist) or intraoral 
(Klaus -Cerlach) access, and by ema-mrraoral lag tcrew- 
ptoie application Uurgen Reuther]. Another l*g screw 
procedure which, according to Krenkel (1994), follows 
the same principles as Eckelt is not described in detail. 
The surgeon must decide on the method of chowe. 

Management of subcondylar fractures ^controversial. 
Traditionally they have been treated, by rigid or elastic 
intermaxillary Fixation followed by physiotherapy. For 
twinns chiWiw. This Is normally The Treatment of 

choice. Adaptive remodeling will often restore a 
functional condyle after fracture in children. 

In rive adulr indications for open reduction and inter- 
nal fixation of subrondvUr fractures do exist (Schwhn- 
mer, !98S ) but are few. perhaps due to the restricted sur- 
gical approach. Potential damage to the neurovascular 
slrucrures is alto an tntiibriangfacror (Raveh *roL. 1994). 
From the literature [Here is no douN thai conserve i*e 
treatment in a significant proportion of adult patients is 
followed by functional disharmony and compromised 

results (llndahl. 1977: ton. er al.. 1987: olfcaiwn. r^s- 

tiau and Lahti. 1991: lizufca ef ol, 1991 ). This holds true 
especially for the MacLcnnan class 111 and FV fractures 
I.MacLennan. iy^.21 Recently Worsaae and Thorn (1994) 

described thar law subcondylar fractures in adults. 

treated by conservative methods only, often result in 
complications. These included malocclusion,, mandibu- 
lar asymmetry, restricted masricatory funcrion, mal- 
union or nonunion of fragments, din: displacement 
ankylosis and pain at the affected side. Jn the same study 
a group of patients treated by open reduction showed 

minimal complications. On tine other lund nzuka *raJ. 

■ 1991) frequently observed rapid resorption or condylar 
fragments after miniplate osteosynthesis, sometimes 
within 8 weeks of surgery. Ttiey concluded rhat, when 
reduction of I he condylar fragment is unsatisfactory and 
the condyle is rigidly fixed in a non physiological posi- 
tion, the risks of postoperative removing and aberranr 
changes are higher because of the increased functional 
strain. TaJtcnoshita, lsliibashi r and Oka (1990 J, and Hid- 
ding, Wolf, and Pingd (199-2) in a comparative study, 
concluded rhat apparently flood clinical Teiutti in the 
conservatively treated group should not outweigh the 
poor results from instrumental and radiograph findings. 
T)*?y pomied <wt rlut open reduction of displaced con- 
dylar fractures led to excel lent results both clinically and 
radkigraphically and recommend open reduction in dis- 
located condylar neck fracrures. A common pr oblern is 



the surgical awroach -[Ztde and Kenr, iWl Ellis and 
Dean. 1993 ). Fractures when? the condylar head i t coiilly 
dislocated from the glenoid fossa have been traditionally 
considered ro he indicated for open reduction (Tasanen 
Arid Lambert 1987-. Zide and Kent. 1931; Raveh. vuil- 
lemin, and Ladrach. 1939; Mikkonen El qL, I9B9: lizuka 
et ai, 1991). Opinions about indications for surgery 
differ. Ill fact it is often difficult for surgeons to weigh the 
advantages and disadvantages of open reduction menus 
the risk and outcome of a closed procedure. 

To avoid the complications of open reductions, the fol- 
lowing precondirions should be met: 

* there must be sufficient access ro and visibility of the 
fracture site; 

* there must be functionally stable fixation; 

* other facial bone fractures should be stabilized first, 
io luve a continuous dental arch for application erf in- 
termaxillary fixation: and 

* bilateral condylar fractures should be operated upon 
eaily. 

The surgeon should be acquainted with all osteosynthe- 
sis Techniques. Open reduction of condylar neck frac- 
tures is difficult, ambitious and demands in ewer surgi- 
cal technique. It can only be recommended for severely 
dislocated fractures (MacLennan IV) and fractures where 
significant shortening i> 8 mm} of the ramus (MacLen- 
nan HI J can he diagnosed (Silvennoinen W at. 1994). 



www.pdfree.blogspot.com 



Copyrighted material 



56 



10 Condylar Meek Fractures; Lag Screws 

Uw& Etkelt 



PDFREE COMUNIDAD ODONTOLOGICA 



Introduction 



The primary dim of the treatment oF condylar 

tures is the restoration oFan undisturbed Function of the 

temporomandibu lar joinr. One met hod is c he lag screw 

osrawyiwhejte [see chapter 7) to atftiewe a stafele fixa- 
tion oF the fragments, prirrvary bone hea3ing and tarty 
mobilization Ho restore the Functions oF the joint. 

warterbaoef ( 1962 J and Fetze4 ( 196G) first described J 
method ol performing lag screw osteosynthesis of con- 
dylar neck fractures via a submandibular approach, 
using long lag screws. Stephenson and Graham (1952), 

and larer Tlmmel (1933) reported on fixation with 

Kirsihncf wires, starting in front cHf the auricle, which 
however n^uircd a transarticular appraach- Take- 
noshjta, Oka, and Tathma in 19S9 introduced a combined 
judical procedure utilizing preauricular and iuhnun- 
dibular approaches using. Kirschner wires, An intraoral 
Jag screw method was described by Kitayama in 196U. 
Kfenkel (Krenkel and LixJ. VMS: Krenkel, 1992} 
developed a method erf lajt screw osieesynf hesls of rtw 
condylar neck fracture by a submandibular approach, 
usi ng a lag screw with, a biconcave anchor washer to pre- 
vent mu'irtfiiaurt^ fHg. 10.1 y Kurtner U9S9) has dem- 
onstrated, i hat lag *cre*v$ with biconcave washers (an- 
chor washers) can be turned twice ^s tightly as screw* 
without washers before cracks occur in the bone. Eckelt 
(Etkeli and Gerber I9H1: fcckrtt. 19*4) developed a 
special nut and screw fof lag screw osteosynthesis of 
condylar neck Fractures via a special surgical pcriangutar 
approach i] Fig. 10.2 J. 



Indication 



Use oFthis technique is indicated in: 

* displacement, when the condylar head deviates me- 
rh.jlly more titan w 1 : and 

* fractures with a significant dislocation or cont ration 
of the fragments of more than 5 mm or lade of bone 
contact in the fragments, 



Instruments 



For secure execution of lag screw osteosynthesis, special 
surjical in*trumeru> have been developed. Tfci^se i ra- 
elude lag screws with diameters oF 2 mm and 2.3 mm. 
The latter is u&ed as an emergency screw only {Fig. 10.3 X 
The las screws are 45-70 mm in length, in irurrements 
of 5 mm. The screws have a cortical thread of 10 rnm at 




fig. 1D.1 Principle- of lag screw ostecnyfithesix According Lo 
Kr*nk*l P al the cundyl-dr netk -of Che mandible' 












one end and at the other a metric machine thread. At this 
end they have a square head which Tics a special square 
'Manner fat insertion of cJie screws (Fig, 10.4 J, toi£ffra|- 
mens pressure is caused by screwing a nut onto the lag 
screw at the mandibular base. The nur has a sleeve -6 mm 
long. pfOjtciniK inru the eMhik channel, and rt "fared 
against the base oFthe mandible f Fig. 103). 

In addition, a special milt has been developed For 
creannA a level surface at The base of the ivundihlf and a 
depth gauge For determining what length oF lag screw is 
required. 

for drilling; in the condyle pint ess. a special drill with 
a cutting length of only 10 mm has been developed: this 
ensures that drilling beyond the process does not occur. 
The .gliding, channel is created by a Lmdemann mill wirh 
a length of 35 mm. To extend the gliding channel **pe- 
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Fig, 10.2 Principle of lag hkw iHCroiyrrthMh *ccwdlng lo 
Etfc-ett, al the ci>!wJyl^r ree-tk a1 the- rndndiblt! 



Fig. 10.3 fcflnge- of tag 




Tig 1D.4 Square spanner iu liable ftir die lag icrew 





Ficj. 10.5 Nut .i"id s-petidl s-pdnner 
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I'm}. I0.fi Condylar drill, depth gauge, count crunk., and fig. 10.7 The mandible- is pulled down with a ilngle- forked 
IwliC drill lipok i.u l-jtiULdle reduLtiun d( die condylar fragment 



dally at the upper part where the Lindemann mill ends 
in a point, twist drills of 2 mm and 2.3 mm are available 

(flf TO-*). 



Surgical Technique 

For the surgical approach to the joint a skin incision of 
4 era is made ai the mandibular angle When ptw-irjqnjnjj 
the patient a rol I has co be placed under 1 he shou Iders so 
that the head is slightly inclined. This is the only way to 
direct the drills into rbe mandibular ramus without 
being impeded by the pattern's thorax, 

After the skin incision the platysma. is expuied to 
about I cm above the border of the mandible. Here the 
fasciae of rhe mauer-ei muscle are bluntly dissected 
carefully and the marginal ramus of the facial nerve is 
identified using a nerve stimulator. The massctcr muscle 
is cut above the marginal ramus nerve, which is now dis- 
placed caudal ly to avoid it beiny, t rauniati zrd by the re- 
tractor that will be used later to ensure good vision of the 
ii|»eraring field -;see Fig*- J. 17. LIS). This procedure h.ie, 
proved idvaniaK». H: >"s; no permanent danufe elf the fa- 
cial nerve has been seen. 

Afrer dividing rhe masseter muscle the mandible is ex- 
posed. A hole isdfilled tniorlw mandibular angle and rhe 
ramus pulled caudally with a bone hook [Fig- 10.7). This 
makes surveying the joint area and preparing the frac- 



ture site easier. Repositioning She condylar process is 
often only possible by gl id \ng a periosteal elevator medi- 
ally alongside the ramus, whtch relocates *foe condyle in 
the articular cavity. 

With severely dislocated fractures this is often not 
sufficient. A repositioning forceps has been developed 
especially for the right and left side ol rh* mandibular 
ramus which allows the condyle neck to be seized and 
repositioned in its former situation (Fig. !&&;. 

A ihird way of repositioning Is to fawen a special re- 
posiEionirii pin- in the -condyle through the sfcin of the 
cheek by means of a trocar. In this way the condyle can 
be moved and repositioned in its former place ; 1 "ig. HI 9l 

Wcposiiionlnil the condyle is very difficult, requiring 

all the skill and experience of an experienced surgeon. 
After reposic ioning. a groove of 10- 1 5 mm is created in 
rhe outer cornea extendi n« feudally from the fracture. 
This groove indicates the direction or the later gliding 
channel (Fig. 30.10). This "window" in the outer cortex 
permits a ffwd view on the tip -of the drill. It can b* 
directly observed when later drilling into the condylar 
head, whether the drill tends to glide medially or later- 
ally at che fracture surface this is especially important 
for oblique fractures, After dealing this window in the 
outer cortex, the direction of the gliding channel from 
che base of the mandible is determined by setting a mark 
wtrh d muml bun m [he COrfeS|>oiKlii^ p3*ce on Lhe 
mandibular base ; Fig. 10.11 1. 
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Fig. 10.1 Ufl side rtpoilttoiijnq 
forceps 



Fig. 1(1.$ A repositions pin In th* amhyl* through th* 

tfcln Off tin chft* placed iKkrtg a trocar 





m 10 A 10- 1 S mm long groovr fan the- nutpr cQrtfx, ¥ M- 
Ecnding caudally Pram Chr Fracture lira. \% croatr-d using a 
round burr 



Fiq 1011 The ban* iurf jcf jiE thr ra and ibuLir bjsr i% fjj|- 
rrnrd u*ing J round burr 
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Fig. 10.12 A Un 

inter Is used I© create the 

tag chqnnelu rt*rt*r*fl from 

mandibular batr 




Fig. 10. 13 ExtHftlOfi of the groove In the- dulcr cartes o1 lite 

small fragment 




fig. 10,14 A countersink is, 
wed to create a level iuH.il T 
kkrthrnul 



Starting from rJii* pennr (he filling channel I* made In 
the mandibular ramus with the Lindemann bone drill 
(Fig. 10.12). If thr ramus is sufficiently wide, the- Lin- 
demann drill glides upwards, between clw outer and 
inner cortex, m& The wuwlw in the outer carte* is 
reached. If [he Minus is extremely thin, the gliding chan- 
nel may be open over a longer distance. Normally this 
does not impair srabiLiiy erf the cKteosynrhefrft Neces- 
sary adjustments of direction of the gliding channel can 
be made using Ehe Liiulemann bone drill. Special retrac- 
tors have been developed to prarecr sofr tissues it the 
luse of the nujidihl* while milling [he (thriing. channel. 

Execution of lag screw osteosynthesis is especially dif- 
ficult where the ramus is narrow and in oblique frac- 
tures, in these caws the grsxrae from rhe wcer cow* 
inly Ihe small fragment bexlended so thiil iltere is suITi- 
cicnt Shickness of bone in [he- upper pajrt of the condyle 
to grw a good position for drilling into the -condyle 

(1% Will). After (he gliding channel is finished* a level 
base For the nut has to be created at the base of the 
mandible (Fig. 1U.14J. Nescfc the ID mm drill is bored into 
the niridyle (Fig, 10. 1 5 k The length of The lag screw 
needed is determined (Fig. 10.16) and ihe screw, is then 
screwed into the condyle f Fig. 10.17 J. When the nut at 
the b*w of ihe mandible ft tightened. The witosynfhr^ 
is functionally stable [Fig. 10.18). The patient can mcrve 
the mandible directly after surgery 

Afunnion.il treiftnent wnth jnaaillt>grthnpedK appli- 
ances b not necessary. 
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fig. 10.15 The condyle is bored using a 10 ran drill 



fig. 10.16 Measuring the length ol the lag screw 








Fig. 10. 17 Screwing th* lag tcrew Ma the condyle 



Fig. 10.11 Interfta^fliefrtaf^ c&nvptfesilon U crtrted by 
tightening the nut it the mandibular base 
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Removal of Osteosynthesis Material 

The Ijg screw is removed under toc*l n neHhe&lj after 4- 

& months by a slab incision in Che old scar wilhoul «- 

PDFREE C(^g^^^i£I^f^C^f[^ tenrcmDwdrth|r 

screw is ■exfr.hired. Ease of fernowl of osteosynthesis 
nuierijEs is ihe most impOTWiiT -ddvinMge of this tech- 
nique over Dthcf Functionally stable mrthodk 
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Introduction 

Early mobilization and functional rehabilitation are- con- 
sidered important in the treatment of condylar neck 
fracture (Upton, 3991). The hh'I of suwv is to provide 
adequate stability to thf Iracdfre to allow immediate 
Function (Michclet, Deyrnes, and Dcssus, 13-73; Koberg 
aM Momma. \mn\ I'ape. hUuenstein, and tierlach, 1930; 
Chwng and Piper. 1988/ 



Indication 



condyle is still in the fossa, reduction of more iban 8 mm 
in ramus height is frequently associated with a Eherapy- 
iwlSHM occlusal change. In cases in which the condyle 
is dislocated from the glenoid fosw. overriding is also 
evident. Because of condylar displacement, rrwiked re- 
duction of ramus height ts also observed «;mcjn 
10.3 mm;. We thus consider cr.ium.irif red ucrionof more 
than 8 mm in ramus height as an indication for surgery, 
In 1392 in i study on different patterns of condylar frac- 
tures. Silvennowen ex-al. pointed out that \S% of patients 
were retrospectively considered co> have had an indica- 
tion for open reduction. 



Simple radiographic measurements (panoramic, radLD- 
frap#i Jnd Townrt view) are used to identify difficult 
condylar fractures. Silvcnnointn ft Ci (1994) found EhJC 
fracrures with marked reduction in ramus height, irrc- 
s|ierciw of p-rwence or absence of condylar displace- 
ment frequently result in CNXlusal and functional distur- 
bances (Figs. 11.1, U.2 P 113). Condylar displacement 
from the fossa it not the only deciding Factor. Where the 




Rg, 11,1 Trip method of radfolagk nwjwfifnnit. R.imal 
height K Ehf- divlJiicr- br-twrrn Ihr iriiindibiiljr lint (ML|i Mid a 
tangent 'to the vuprriur poind qf ififr randyfe JCA) measured 
jinny til? ramus line JRL) nil tile fractured Jiid norv fractured 



vdrt (Fnun point A to point Dfc. deduction of ramus height h 
repreieflted by the difference In length between the Fractured 
arid run -fractured s<l«. Mandibular line is the tanqent to the 
knfcer border of the rnandibfc 
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fk}- 11.2 DWacftidffi. Hir lireturr is camidemJ m be dnla 

cated when the cofidyte K tacatfrd in front of tht lovwii poiivt al 
the articular eminence or when the angulation In an oblique 
frwta* projection (TowW-s w*) h more t*ia*i 50* 




CHL 



Fig. 11.3 Measurement of Irxturr angle. AngidjlHwi ul Che 
f r-A. Lurrd diid iiun-h-*. Lured cuiidyiur prtitnMi ii fflpeaiured id 

the oblique Frontal projection as- the difference between a m*d- 
Httdylar Me (CHL[ arid a Vie along the lateral cart<*i plate 
{lCP| a* the rnaixHbu*ar ramus, Angulation o* the I rattirod side 
k rrprcisrrrted by Ehr dfHprcwr in dpqrr* IwCwprn Ihi* Fr*r« 
tured jnd ncin-1racEured %\&n 



Surgical Approaches 



Surgical Technique 



Two main Approaches ^re preferred* (he preauricular ap- 
proach and the retromandibular approach, with the 
rbytidectomy (face-Lift) approach as a modification 
(fig, 11,4). The level of the fi.K-ruiH .mi.1 ihe degree of dis- 
placement are the most important lactors in selecting 
the approach. Preauricular i ncision is the most d ircct ap- 
proach to high s-ubcondylaf and iiprft fractures. Ir is espe- 
cially useful for fracture- displacements where medial ex- 
ploration is desired with the potential for surreal 
manipulation of toft Tissues within the joint i;Chuong 
jnd Pipet. 19BBJ. nn rlie orher lund. access to the ramus 
fragment is often loo limited to expose enruugh space lor 
a miniplatc. A retromandibular approach provides good 
access in cases of low subcondylar fractures and more 
space for pacing rhe plate and screws. SirixondtyrDr fr*> 
tyres and Fractures extending into the upper ramus re- 
gion arc best addressed using the retromandibular ap- 
proach. Hiweveiv reduction of the medially dtilowred 

condyle is often difficult due to the limited access. In 
sever? anteromedial fracture dislocations an additional 
veniwt "mil* c^teommy. followed toy removal of rhe 
osteutomized segment might be necessary (Ellis, Rey^ 
nolds, and Park, t9S9; Boyne, 19S9-; Mifcfconen a aL 
1^89). Occasionally a ctunbi nation of approaches is 
needed, particularly an fracture dislocations In which a 
pie-auricular approach may be necessary to retrieve the 
condylar segment, while fixation is performed through a 
mrom<Midhbuljr jppr&ach (Takenoshiia, Ishitashi. -and 

Oka, 1990). 






The preauricular approach { Al-Kayat and Bramley, 1975) 
Is recommended. 



The Preauricular Approach 

1he skin incision is carried; through the skin and superfi- 
cial tascu to the level of the temporal fascia. This layer ti 

dissected downwards, along, and posterior to, the tem- 
poraJ vessels, until rhe lower end of the skin incision is 
reached. Ttten the posreriisjr end of fhe zygomatic jrch 
can be palpated easily. A.1 a point about 2 cm above- the 
zygomatic arch the temporal fascia splits into the lateral 
and medu I layers. The pocket formed by the division of 
tl»e temporal Chcm conMins fatty tissue, which is visible 
through (he thin lateral layer (Fig. 113). Starting at the 
root of the zygomatic arch, an incision running ar 45' to 
Hfl upward -nul loiw.iui i-. m.\tl* rhuiu..;!- rl-p sup^rlK i-i! 
layer of Ihe temporal fascia. Once inside this pocket, the 
periosteum of the zygomatic arch can be safely incised 
and reflecTed forward at on* flip with the ouier layer of 
the temporal fascia. TTic flap can be raised anteriorly, as 
far as the posterior border of the frontal process of the 
zygomatic bone, and caudal ly. closely following rhe car 
rildStjnouy external auditory canal benealh the superfi- 
cial temporal vessels and the glenoid lobe of the parotid 
gland (Fig. 11.6). As the temporal vessels crass under the 
benches of the facial ner^e. the nerves an: safely 
embedded in the Flap. Until the flap is elevated, the tem- 
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Fig. 11.4 Skirt titdilnm lor Etir« turn man 

approaches to ih* temper amandrtHjiaf joint. 
leraportipre-iuflcuLar incision {dashed line), rhy- 
trtectofny Incision (dotted line), retromandibu- 
lar inosion [irjliij line), (after AlfordU Piinrr, Si 

P D F RE E^fiMW^Ip^Fcl^ftMffi^.C^^^ A 










Fig. 113 Coronal section ahawfrig the layer dP diuectiafL 
The petition ul [he temporal branch of the tawl nwve during 
ejtpoiure oF the temporomandibular point bv (raaLrr<ular ap- 
proach Is shown 



Fig. 11.6 Preauricular approach to fiit ttmporo- 
andabular joint 
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fv. ExtfQoral Approach 



poral vessels are left intact -as an important landmark. 
Proceeding downward from the lower border of the zy- 
acMHiilc Jireh jnd .1 mentor fema, rhe tissues lateral to the 
joint capsule are dissected and retracted until Che neck erf 
the condyle is exposed. 

PDFREE COMUNIDAD ODONTOLOGICA 

The Retromandibular Approach 

Th*- retromandibular approach was described by Ellis. 

Reynolds, and Part { 1989 1 

The skin incision begins 0.S cm below rhc lobe of the 
ear and continues interiorly for 3-3.5 cm, It is. placet ju&t 
behind the posterior bonier or die mandible rind usually 
docs not extend inFerioily below the level of the man- 
dibular angle. The d issccrion is carried through sfcsn. sub- 
cutarveo-u* fan and The piaTytnia miiwLe uy The parotid 
gland. After entering (he parotid capsule, blunt du-wx- 
tion begins in an anterarocdial direction towards the 
posterior border of the mandible. The marginal man- 

dibuini and cervical branches of ihe facial iwrw wiH 

Frequently be encountered during Ehis dissection, The 
cervical nerve is of no consequence because it is usually 
running vertically out of the operation field. Ihe man- 
dibular branch must be ren.-n i-s-d either superior^ «h in 
Fciioriy depending on its location. Once the nerve is re- 
tracted, the pcerygomasseterk sling: can be readily ex- 
posed at ihe posterior horde* of the nwndihk The reiro- 

mandibu lar vein runs Vertically in the same plane of dis- 
section and is commonly exposed along its entire course. 
Ifris vein rarely requires ligation, the periosteum along 
ch* posterior borriei of (he irundible and partially 
around the mandibular angJe is incised, from as far su- 



periorly as is reachable, to as far inferiofly around Che 
gonial angle as is possible (Fig. 11.7). The periosteum and 
the miuerer muscle are then stripped from rhe ramu&, 



Rhytidectomy Face-lift Approach 

The incision for the rhytidectomy racc-lifl approach 
diFfers from that of The retromandibular approach- It em- 
ploys the more hidden cutaneous listen rtut wras origi- 
nally used for the race-lilt (Zide And Kent, 1981) and re- 
cently described by Ajiascassov el al ( 39971 foT exposing; 
posterior mandibular fractures. The incision begins ap- 
proximately 1.5-2 cm superior to the zygomatic arch- 
just posterior to the anterior extent of the hairline. From 
this point the incision curves posteriorly and inFcriorly. 
bending in to a preauricular incision m rhe neutral crease 
anterior to the pinna. Tlw incbicMi cofllinuts under jbe 
lobe of the ear and posteriorly in the lobular fold and 
then curves superiorly. The incision extends approxi- 
in.ih'ly i men nmo the posterior surface of" rhe auricle. 
This modification prevents a noticeable scar, which oc- 
curs during contraction of the flap, from bring visible in 
the mastoid region. Instead, the scar ends up in the 
crease between the auricle and the m*woid >Min. When 
Che incision is at a point where it is well hidden by the 
ear, it curves posteriorly toward rhe hairline. It then runs 
ofonfi the luulme-or just inside it-for a few centime- 
ters. A ikirt flap is etevated with sharp and blurt* discre- 
tion. The flap must be widely undermined so that a sub- 
cutaneous pocket is created that extends below the man- 
dibular angle and a few centimeters anterior to The pos- 
terior border of the mandible. If one stays in the subcu- 




Ng. 11,7 Retromandibular approach to the temporoman- 
dibular Joint, (after franco-f lavish Waiter. Portrait of Wen- 
ctta of Ummhourg. Outo oi ftrabafi*. ca. I405-141S> 



fig. 11.1 Hhytldectomy approach to the tempofomandlbu- 
l#r jototf. {rw rfjnco^la^ilsh Master. Portrait of Wtncetasfff 
LunemtMHirg. CMjW gf ftrsbant. ca. 140S-I41S) 
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taneous tissue, there are virtual ly no anatomic st ructu ret 
of any clinical sijcninfrince. Once the skin has been re* 
[f acted anterkiTly and irTcriorlry. [foe soft tissues overly- 
ing She posterior half of the mandibular ramus will be 

®SffluSte-iJAU- |©GJiN^L(P^ilt:^n che dissection 
proceeds exactly as described far the retromandibular 
approach. 



Os 




«is Technique 



When the preaufn'uUi *ppTudch is used, the condylar 
neck is Tins exposed, and the condyle is localized. In case 
of medial displacement, the Fossa is empty, and usually 
only the distal border of rhe condylar fi.ift.iwnr. which es 
*[ an angle 10 Che amending ramusjs visible. Reposition- 
ing of the condyle into the fossa takes place by careful 
Lateral traction using hooks, periosteum elevators, or 
I inch ■; rig. h,§;l After nep<Jsitio#iifiji rhe condyle mco die 
fosssd. Che distal end ol Che fragment is adapted to the 
stump of the ascending ramus and is maintained by rigid 
intermaxillary testation (Pig. 11.10). The fracture i& fixed 



monocnrtically, using a mini plate on the lateral surface. 
Becjuse Jccesi below the fracture is limited wlrh die 
preauricular approach, plating may involve using a 
transcutaneous trocar lo aid placing the most inferior 
screw* (Fig. 1 1.11 X As aiwrher alrenuriw.. an (.-shaped 
plate can be used, with berth screw holes at the same 
level below the fracture line (Fig. 1 1.12 J. To achieve a 
functionally stahle fixarion that avoids resilienr move- 
ment* of the condylar fra-gnwnt, ji leui iwo screws 
should be used on each side of the fracture. 

When the retromandibular approach is used, reposi- 
riiiciutg of the condylar fragment i& undertaken using a. 
hooked clamp or forceps, Qiteos.yirith.esis is performed 
using a straight four-hale miniplate. To achieve more 
rigid stability, screws of 2 mm diameter are recom- 
mended "'Ohs and Peaflu S391J, Biforucaii screw* may 
also be used. If the condyle is severely displaced rn Che 
medial direction, it is alien difficult to locate the frac- 
tured fragment. To achieve a better access to rhe condyle, 
one opcion is ihe u&e of rhe oiTeftTftmy-flswwynThesis 
technique (Ellis, Reynolds, and Park. IW9: Boyne. 1989: 
Mikkonen et at, 1989 ) in which a vertical osteotomy is 
performed from the sigmoid notch to a point l.Scm 




1 1 .9 RefHttilianing j mud idly luuted condyle through 

a predtir Ituldf dppraaeh. Inferior i/aciion trf the mandlbte ib dt- 
cwnpfrshtd through a clamp placed percutaneously. which the 
assistant pulls downward., (after jacopo Tintoretto. Portrait *rf a 
Senator, ca, 1550. Foundation Muwum Bornem+sra, Madrid} 




Fig. 11. 10 The condyle b now refHriWIaned and Met in asdl- 
lary ffaatkwi Is applied, (after Jacopo finboretto, Portrait of a 
Senator, ca 158A. foundation Museum fiornermsza, MadrHf) 



www.pdfree.blogspot.com 



Co 




J material 



68 I J Cawdytar Heck Fracture Mmiptotw Ertmorol Approach 



PDFREE COMUNIDAD 




Fig. 11.11 Mhiiplart* mttOiyflltieili with a aU-ltoie- plate. A 
tonstuianecu* 1 -...■ ■■■. .r-.«.d j ■ fauliuo. jluung of tlw three 
inferior screws 




I iy. 1 ' . 12 AnaEhcr dlErrn jtlvc li d. L-ihapcd pltfte 
be applied without the use ol a fcn 



iiiic.li 



uin 



above the posterior border of the mandible and then 
pniterorly rhmugh rhe posterior bcrndsf- After removing 
this segment of boiie. (here is unlimited Kttss m [he 
later j I pterygoid muscle and the- displaced condyle. The 
condyle can rhen he distracted into position and a place 
applied. The condylar head usually Kiiuiiif anai/hed tu 
the lateral p4crygoid musclr. In some cases* It may be 
necessary to totally remove the condyle and perform 
osteosynthesis eKiracofpcireally. Higad fixation wiih 
plate* is carried out between the ramus segment and 
condylar bead. The unit is returned as a free au!> j^i'rvous 
bone graft, and rhe osteotomy is plated, The complete re- 
mo**! of the condyle and ramus fragment teems a radN 
cal procedure, but few irreversible changes were- w.*en in 
a clinical and radiological follow-up (Mikfconcn ct aL, 
19*9}. Detachment of the randy!* during reduction and 
fixation also had no effett on the rate and decree- of re- 
modeling llizuka ef aL, 1991 J. 



procedure. Ho damage to the facial nerve was observed 

m any case* optfjred on vw ihe preaurlcuLn approach. 
The risk of auriculotemporal syndrome in connection 
with a preauricular approach is low (Swan-son, Laskin, 
and Campbell. 1991). The most severe complication is 
drtenbed by hzuka eraf. (1991], On* patient had per- 
sistent joint pain and limited mouth opening with a total 
condylar resorption, after eafraoral mini plate 
osteosynthesis, which made a subseiii"-' " arrhrniHwy 
With an autogenous costochttmkal graft necesMTy. 






Complications 

Problems such as limited opening interfering, with func- 
tion, occlusal shifts, late arthritic changes, dysfunction 
and defcKTmitie* -such as asymmetry and open bite have 
been previously noted. Such problems have also been 
noted with closed reductions (Jeter and Hackney, t392). 
H«iri::-i iIki%«.!' and develupmem of ,i h.k'rriuhima an? 
possible. Some patients haw mtfor weakness- ol Ihe 
lower lip a) cr.e immediate postoperative stage. This 
damage is Temporary and i-s considered to be caused by 
tension in the surrounding soft I issue! during surgical 
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Introduction 

The indication for surgical treatment is condylar neck 
fractures where tlw di&locjwl proximal fragment is in 
Such an unusual poiilio-n lhaL purely conservative treat- 
ment does not guarantee any success The risk ofdamag- 
i ng The facial nerve, which exists i n open reduction via an 
Mtraorai approach is avoidable when using intraoral 
access. It was first describe by Silverman ; 1925/ and 
later on recommended by Steinhanser i;]&64)l Pape, 
Haii^itstein. and tierlach { iflHO) first presented a larger 
seriw widt miniptat otttftfyitihesis of c&ndylar neck 
fractures after an intraoral approach. En a later follow-up. 
published by March, Gerlach, and Pape (I9fi3). the poor 
results in some casw were wpiaiiwd by access difficul- 
ties arid the indication for l his approach was only for low 
condylar fractures when the fracture Line- was running 
through rhe sigmoid notch. Later on, further recommen- 
dation? far an inujoril approach wcregjutn by Jeter, van 

Sicked and Niihiofca 1 1988). LachiKf.CLanlon, and Waite 
( 1991 \ Elis and Dean [ 1 993 X Nehsc and Macrkei ? 1 996X 
and Hochbahn et al (1996). The difficulFies previously 

described, Involving *ccess *in& control of rhe reduced 

condyle fragments, had been solved by using a right- 
angle drilling and screwdriving instrument (Fig. 12.1) 
and by the addirion of endoscopic monitoring (Fritze- 
meier and Bechtho-ld^ 1993. fctokro* dim CMe. I9#6: Ger- 
lach. Mokras, and Erie. 1996), 



Surgical Approach 



condylar n«k is approached through an incision 

ovct she anterior border of the ascending ramus extend- 
ing into the lower buccal sulcus. The temporalis muscle 
is stripped from the anterior border and the masseter is 

rtfkcted laterally by sufrprooscal direction. Soft ttnm 

reflection is enhanced by a special irtFactor placed at the 
dorsaJ border af the ramus. AnadditionaJ notched retrac- 
tor at the anterior border of rhe goronoid process allows 
good inspection ol the sigmoid notch and the coronDid 
process"! Figs. 12.2, 12.3). The periosteum of the proximal 
segment is then elevated cranial ly fox about I cm, which 
it necessary to position rhe pUTe 




fig, 13.1 Right-angled drilling and Mzrnvdriving Instru- 
merlE 




Fig. 12.2 Intraoral surgical approach tD the condylar ruck 
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Fiq 17 J Expouvt of the condylar neck using a noEctird rr> 
tractor at the anterior border ol the coronoid process and a 
Mcond retractor placed al Che ddrial border o1 the ^tend- 
ing rdintja 



Fig. 12.4 A sharp hook placed Into thriikjmciid notch allows, 
the anterior fragment to be displaced caudally. so enabling 
Ih* condyle Id b* re-positiOned 



Technique 



The repositioning or the condyle fragment is aided by 
displacing the anterior fragment caudal ly using, a sharp 
hook which Is pbml eirber into the .sigmoid notcti 
{F\%. 12.4) or in a special bore Note made in (he inferior 
aspfxt of the ascending ramus (Fig. 12.5). 

A bent four-hole plate is then adapted so that it lies 
parallel to [he dorsal border of iJw ascending ramus with 
two hol« covering each fragment 

The plare is removed, the proximal fragment is moved 
taerjily and a hole is prefuml vuirh >i right angfe drilling 
instrument (Fig, 12.6). 

A S mm screw together with the p3aii* i- attached to 
the rifhi-anfjed screwdriver by the aid of .i fisting clip 
and placed over the drill hofle in the dislocated p-rusihrul 
fragment. For this purpose the use of center-d rtve screws 
|& convenient [f 1$. 1231 After the first few turns of the 
strew, when ii Minr*ds into the bone, the pUre-secwiiyt 
fixing clip Is pushed away and tightening is continued. 
Following this, the second screw is inserted into the 
proximal IrjjimertL 



The condylar fragment is repositioned, occlusion Lses- 
uhlKhed by ceinpor.iry interims ilba-y wiring afld rlwp re- 
duction of [he fragment checked with an endoscope. 
The remaining screw holes in the distal fragment are 
drilled, tlw screws inserted and tightened (Fiji 12 A 
113, 12.10). 
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ifig'r 12-S Mfffc- the %harp hqak it pljrrd In a ip-rd^l bore- • q I.' 1 & 4 bore hole 1 I -s prepared with the right angle- drill in 
hole- in the arvtrriar aiprrf raF the .m-p-nding nmui to dls> the praHtnul fragment 
place the iJirterior Fragment cjudoily 



Fig. 1^.7 A 5 mm unrtef-drlve screw together with the 
mlfliplatfl h attached to the- right-ir^lHf screwdriver cNm* 

to thp- tnKtvire at th# dklaratrd prn^inul fr*gm$ri(t 
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Flq, 1^ fl Tilt tecum! urcwis plbce-d irrtn the-pcaKi-mal Frag 
merit 



Fig. 12.ft Alter cample-le re positioning nl Chr fragments 
and control of the- toduuDn, the i e infilling M.rew lialei 
bv drilled crtMf M.rews inserted arid tlghtriwd 




Fig. 12.10 Situation drier performed mteoiyfith**!* 



As an alternative to the us* of j right -angled drilling 
.ind SLTewdrivinjj ^i^m, ins^rcicin arvd lightening of che 
screws may be performed [rtrtttuuneously. Fdr This J 
trocar is inserted in the preauricular region For the in- 
strumentation. Drilling is done via r.he trocar. The 

Mktpted swieroymheste piafte ii transferred Through ,i 

tTdnwral incision and aligned uver the drill holes. She 
screwdriver with the attached screws- is inserted through 
the trocar and rhe screws are tightened. It is recom- 
mended Hid rhe ptoce should be secured to the condyle 
fragment first, as previously described, and the reduc- 
tion confirmed before the plate is secured to the ramus-. 

A perioperative antibiriu; [MiipTtyL'icric *m»d che use of 
suction drainage are also recommended. 

The operative repositioning and fixation of -condylar 
fractures by inimpijres via an intraoral approach i&com- 
pjraiively difficult beidust of limited Access. Therefore 
this method is especially recommended for laterally 
and -with tome- restrictions -For medially dislocated 
subcondylar fraaufw. In the -cm* of lujurion of [he con- 
dyles out of the Fossa, an alternative extraoral approach 
should he preferred. 

Confirm! ng The reduction by eiKtotfopic examination 
arvoids post-operative comfrfkatrons. Further advantages 
of this technique are the avoidance oF visible scars and 
the minimized risk of damage io rhe f*c*al nerve, A 
further advantage | Ellis and Dean, 19931 b lamifiarhv 
chat surgeons have with this approach, which is used 
duHflft (ransoral vertical ramus osrewomy. 
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Introduction 

Reliable fetation and sufficient fragment stability Connor 
always be achieved wirJi la® screws and plates (Pttzci, 
1982: Hidding. Wolf, and Pingel. 1992: Krenke], 1994; 
Ziccaidi. Schneider, and: Bummer, 1997} due to che afore- 
mentioned variations in bone thickness- in (he ascending 
ramus, To address rhis problem a combination of lag 
Screw* and mmipkrct rigid flwion usi^g special instru- 
ments has been developed. The Advantages of [he tech- 
nique arc highlighted here. 

The filiding hole in rhe Jag screw plate allows the screw 
to be moved co ensure better interfragmentary compres- 
sion- The plate is secured at a distance of 5-8 mm from 
the fracture line, ac the posterior border or the ramus. 
The guide ileew at rhe upper end of the lag screw plate 
has an angle of irtclintfion of IP* to rhe bone surface. 
Through this guide sleeve the lag screw b in«f ced Into 
the small fragment, thus securing it to the larger frag- 

rwflt 



Technique 

Jn slightly displaced condylar neck fracture* the larxe 
is exposed by an intraoral approach. It is 



slightly contoured frdm a buccal direction with a bone 
bjrr and then milled with n di.amoTw3-coated RrcKfted 
cutler, with ihegjoove pointing to the center of the small 
frdgmem and immII*) to the posterior bonder of the 
ramus (Fig. 13.1X The plate i$ pre- fixed in the milled 
recess wirh a fixation screw in the middle portion of the 
gliding hole. The distance of the plate from the fracture 
gap is determined ttf [foe thickness of The condylar neck 
and by the 10" angle of inclination of the guide skew. M 
a rule, this distance is 5-3 mm, which presupposes a 
•: iniri^Ui rwk thickness of abotit 5 mm in the area of the 
Fracturr. Then the condylar neck fracture is reduced. The 
medulla of the small fragment is prt-drilled wlrh a mist 
drill rlirwigh The guide sleeve in the ptalcCFig. 13.2) and 
the lag screw is tightened. Often, rhe screw can be placed 
and lightened without pre-drilliiifr If rhe Thread wrips, a 
longer lag screw can be used. Alter l he fragment hi* 
been reduced satisfactorily, final fixation is performed by 
tighten iflft the hone screws i n rhe glkling hole and i n the 
posterior fixation hale of rhe pU»(Fifr 13,3)l If the lag 
screw cannot be sufficiently secured in the twal! frag- 
ment then rhe system can only be used for fragment 
positioning .niri Immobilization has to be achieved with 
intermaxillary fixation. 

in severely displaced condylar neck fractures the large 
fragment has ro be exposed by an exf raoral approach and 
it is centered, milled and pre dulled, as described before 




Fig, 1 J.1 The large fragment ii ilightly contoured from a 
buce Al directfcwi with a bane burr «mJ then milled With 4 iUb- 
mand-coaled gnHved cutter, wtth the groove pointing to 
the center tff Uh Wtf*JI fragment and parallH tn the parte 

rtor border oF the ramus 




f «J. 1 3 2 The plat? h prt-hKwl in the milled reteii with j 

Mi^Hon ttreuu In the mi-d-d Ir portion of the gliding bole. Then 
the enndyiar neck h reduced. The spui'yy ipai-e of Ifte small 
Fragment ii ibghLly pre-dnKed «w*tfi J twiit drti through the 

guide sfc-eve In die plate, and a sere* Inserted 
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fxj U.3 Ftaatlon Is performed by tightening the bone 
Krrws. in the gliding hflle and In the Fixation hole of the 
pliitr 




tig. 1 3.4 In leverelp displaced condylar neck fracture the 

Ijrgi'' fragment H- exposed, ft H cenrered. milled and pre- 
dnllrd 



{Fig. t3_4J, Then the lag screw is inserted into the center 
of the displaced fraRmenr if possible (Ir is already con- 
nected with the plate through the guide sleeve) with a 
minimum of two turns ;Fig. 13.5). Utilizing che lever ac- 
tion, the -conilyljr neck Is cjrefolly cwilled bacfc into ihe 
mandibular fossa (Fig. 13*]l Whrri ihe lag screw b 
pldced in the recess that has been milled in ihe bone, the 
small fragment should be in its carreer anatomical posi- 
tion.. Then cite plare is pre-fiKed in rhe middle of the glkd- 
ing hale with a banc screw and, by pulling, the plate 
close, adaptation it achieved between the condyle and 
large fragment !,*% 11.7), Ihe plate is Finally secured by 
[ighienii^ the first bone screw in the gliding ho-le and 
with a second bone screw in the posterior fixation hale 
{Fig. 13.8). Slightly varying the direction of the pLare in 
the iwra of the large fragment can. In some cases, en- 
sure gaud adaptation. It must be kept in mind that the 
bony consistency of the small fragment varies and usu- 
ally Is not very stnong. Therefore, care must be r.iken 
when tightening the lag screw to avoid producing high 
torque; surgeons should realize that there may be vari- 
ance in the subsequent union between the large and 
small fragment. 
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Fig. 1 3-5 Tti* I43 screw l± inserted into the ewtef of Uw <ft&- 
p-Jaced fragment (rlw Ja<j screw la connected wtth the plite- 

Hir^u^h t* 1 * WW* skwej W*th 4 mMdirorn. of |wp turn* 



Fig. 13. G Ttw condylar fwck (4 pulled luck In the mandibu- 
lar fossa 





r*q n 7 The plate Is pr^listd in the middle of the giding 
hole with a borne screw -and by pulling the plate ck»e ddjp- 
Latkm r achieved 



Fig. U.B The plate ii fixed by lightening the tint bone 

silhew In trie gfildkMj hdte Arid With a lecand bune screw in 

the poster lor fixation hole 
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Introduction 



Fractures of the Zygoma 



The aim* of u«i(iVKfl[ of mid face fracture* Jit to rees- 
tablish midfacial height, width, depth, and projection to- 
gether with the occlusion and the integrity of the nose 
and the orbir (Manson, 19*6). These requirements -can 
only be uhiuvi-d by a stable osteosynthesis of the differ- 
ent fractured bones* using, far instance, miniplatcs and 
micraplates. 



Technique 

Access via intraoral, paraorbital, or bitemporal incisions 
allows the use of miniplates or mkroplafes ait all Levels 
for rhe fixation of reduced maxillary fractures. Unly 
»me pan* of the aaniofacial skeleton art constituted of 

compart jnd solid bone: Ihe cranium, especially at the 
level of the superior orbital rims, the zy^maticbone, the 
orbital margin*, the nose and rhe supporting pillars of 
the maxillary skeleton including the zyHHiucitoiifUriiL- 
lary buttresses and the piriform aperture (Mariano, 
107BJ. Evaluations of skulls showed that the bone rhick- 
new of rhese regions » strong enough for fixation of 
plates with 5-7 mm long scrrws (Ewn, 1977). TheTe- 
foir in these nrgions I lie application of standard mini- 
places is recommended- However, the role of miniplates 

in the midfac* has been superceded by different mpcro- 
plates developed during recent years. These arr espe- 
cially recommended for other anatomical structures 
whow lamellar scructure is only 1 — l_f> mm thick, gener- 
ally a mkropiate is used to span comminuted Jreas from 
solid bone to solid bone. First, the contoured plate has to 
be fixed at the solid bone parts, then rhe various com- 
minuted fragmfms are repniilooed and hwd against 
the plate by the aid of a small hook or an elevator. A hole 
is drilled through the plate into the fragment and a screw 
placed. Thereby stabilizing the foments to rhe pLare. 
Computerized tomographic <CT) or magnetic retonanw 
imaging (MRI} examinations are often required prc- 
op^ratively and postoperatively, especially in cases of 
combined injuTwi of the cranium and face. Ic is recom- 
mended, therefore, particularly in the midface, that 
osreosynthesi-s marerial made of titanium is used, to 
avoid distracting artifacts (Hoffmeiscer and Kreuwh, 
1991). 



For the stable restitution of anatomical form, after re- 
positioning fragments, the application of only one mini- 
plare is jecommended, preferably ar the frorrtozygomattc 
process (Fug. 14.1 ). Alternatively, a plate at the zygomati- 
comaxillary buttress may be used.. This 'one point fixa- 
tion' renders a solid stability to the cheek-bone, as dem- 
onstrated in large numbers of clinical follow-ups (for in- 

udm-e Mkhelet. Deyinei. aw* Hessu-5. 1971: Champy tt 
oJ., 1977: latrau eC ar.. 1991 ; Krause. BrcmerirtL and 
Kreidler, 1991 ; Zings ef qL, 1991 ). 

A further altenurive. recommended by Pape(]997), is 
the use of one or iwt> m iCTOpteKrs at t he jyjuoinarkomj k - 
illary buttress to stabilize the reduced zygoma. 

The frontozygomatic process is approached either by a 
S-shaped incision below or a straight one within rhe eye- 
brow. After exposure of the fracture line Jt the lareral 
orbital rim, the reduction is performed by a temporal or 
oral approach (Gillies, Kilner, and Stone, 1927: Keen, 
1909 X in German -speaking countries, reduction using a 
single-pronged bone hook ii customary (Strvmryer. 
1 M4 X The hook is placed below the body of the zygoma 
after a stab skin incision: rhe displaced zygoma is then 
jtraspe-d from "below, behind [he zygomatic bunwss. wlTh 
the point of the hook and reduced by pulli ng on the hook 
until the bone is in place (Figs. 14 2, 14.31. While the bone 
fragrnent is maintained in the correct posirion by rlie aid 

of che hoc*, the plait ft adjpitJ at the tony surface and 
fixed to the bone. Normally a four-hole plate with four 
5 mm or 7 mm Long screws is sufficient (see Figs. 14.1- 
14.3 Jl 

tn I hose care where liability i s questionable, an addi- 
tional plate may be placed at the zygomaticomaxillary 
buttress by an intraoral approach. Comminuted fracture* 
of the infraorbital margin have to be reconscrutied with 
a microplate. This is also recommended when a simul- 
taneous orbital exploration is required, but from a me- 
chanical po^nr of view the Infraorbital margin offers less 
additional stability. 
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Hg. Hi fractures of ti*e zygoma wtti Inferior dksptat- f*g 14 2 Reduction of i fr*ctw«i and displaced 

merit WJrtti a tHMjta-prorfeQfd boot fr»fc 




FlQ.14.1 CondKkm *hrr ujbUlzatton of a feptfittJoned 
ch**kbeiw wih * teuf -hole mirilpUte' frtterayfrttief to aft the 

lite-fa* orbit «l rkn 
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Performing a plate osteosynthesis far a le Fort fi fracture 
wires prior incernuxikljiry fixarion co establish che oe- 

maticomaxillary buttress and the lateral margins of the 
piriform aperrune. For rhls, the surgical approach to rhn? 
lower porrion of The maxill* rt -expo^-d through J maxil- 
lary ck'Eloving or marginal rim incision. Standard fotir- 
hole straight plates or L-plates with 5 mm or 7 mm 
srrews are usual, ihe use of micropLiras K iVrtpnv 
mended, especially when the fracture line is near lo cbc 
nxrt apices. Any additional associated midline separation 
has to be bridged with a plate ar the lower margin, -of rhe 
piriform apenure. The osceosyniheii-s procedure scarri 
from the stable parts of (he mid face bones to the un- 
stable ones. The plates must be accurately adapted to the 
surface of the bone to avoid displacements of rhe frag- 
ment HiisinjL disrurbanee* of rhe octluiiun (Fijj. 14.51. 



Le Fort II Fractures 

The treatment of central midface fracrunes starts with 

*h? application of arch bar* jnd [he iwsMblfehmeni of 

the- occlusion by means of intermaxillary fixation 
(Fig. 1-4.6). Surgical approaches are the intraorally de- 
glovmg. incision and. for i nscance, a subciliar or mfr aorbi- 
tal incision to expose (he- lower infmrbii Jl margin. If A 
proper reduction cannot be achieved by intermaxillary 
fixation, the maxilla will need to be mobi lized with Rowe 
lmp*ccion forceew. a proper utilization wuh pirns h** 
to be performed at the zygoTnalicornaxillary butlrew 
using straight, four-hole, L- or Y-shaped miruplatcs or 
micropores. Additional mlcroplares placed at the in- 

frJHjrtiiiJl niarsprts Allow 4 ieturt- subilizjcion of ihe 
maxilla without the need for postoperative intermaxil- 
lary fixation. Persistent depression of the nose skeleton 
requires a s»biliurioo of che nawl bone*, in some cases. 
After a curonal incision, or a midline vertical incision 
from the frontal bone, the detached nasal pyramid frag- 
ments have to be reduced and a T-shaped or double V- 
ihaped mkrt>i)ljue ha* co be adapted tfcurwriy to ihe 

bony surface. Two screws on the anterior aspect of I be 

frontal bone and one, or two-, screws at the nasal bones 
jfcive J solid support co mjinutn che jaw wr pmjPctiQii 
of the nasal frame [Fig. E4.7). 
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Fig, 14,4 Dfcloczt*d U Fgrt I fractur* with ;* triangular 
bant fragment on Che right side jftrr FiuEiofi at the occlu- 
sion by inEvTmajclllary fixation 








Fig. 14.5 hf imftlon of J Lt Fffl I frartunf fry m^an* of Jn- 
termrdiaite interrrkaxjllary Fixation and stabfliiartion with j 
six-bole mkraplate an the right and a In ur \--jIu rmcroplate 
on llit; Left side d-t thezygOnhsEktNndLsilliiiy IniUres-s jnd Ehc 
literal *naf tjlni of the piriform apef cure 







Tig. 14.6 RresEabllshmefit of the occlusion by means d in- 
tenmawltlary ligation 



Fiq. 1-4.7 ReposlEiifflirig tfl d Le Fort IMracEure with inEerme- 
jftate hltertllijdllftfy fl*J*ioft arid fragment stabilization by 

mean* ofrnkToplate-s in tvp#al Icxitlwis 
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rkj. I4-.1 If Fort !i fracture after Intermaxillary Immobili- 
zation and Nutkm at th* zygomatic and n«al tKMWf 



Fi§. 14.1 Stabilization al mldlace Le Fort III Fracture with 
ntinlplatp*- -And inkru-pldlei at typical hKatwoi. after reduc- 
tion and 'nte mediate iiiienhasiilrfHy iLsaUon 



L* Fort III Fractures 



According to Champy, Lodde, and Wifck{lS7&Xthe appli- 
cation of j iingle mini plan jt The ffOrtTOZyjjeGmanc frac- 
CUte lines ah>r reposis inning of the midface offers good 
stability for treatment of fractures of the Le Fort Ilk type. 
especially in relatively imndispl-iffd ones (Champy 
196Q)- However, complete craniofacial disjunctions are- 
very rare. More often, combinations of Fractures of the 
zygpmas with Le Fort I fracrures .ire found. In chose 
eases, after fixation of the iyftmuilc and nasal bones to 
the Skull, any remaining Lc Font I and El fractures have- to 
be stabilized (Fig. NJft). Alternatively, it is sometimes 
useful to itajt with the reduction of che central pan after 

IWSUbllihmenr erf the oetlusran by intermaxillary fixa- 
tion. In complex fractures a coronal incision is recom- 
mended. After proper reduction, the fragments fuve to 
be stabilized M The nasi I root, Che lateral orbital rims and 
the zygomatic arches; additional Lc Fort t and II fractures 
arc treated as described above 
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introduction 






Naso-ettimoid Fractures represent a spectrum or Injuries, 
from simple rusal fractures with undetectable erbmotd 
Involvement, through to gw*ly comminuted and com- 
pounded naro-cthmoid fractures involving Che base of 
skull and significant displacement. 



Anatomical Considerations 

The tent-lifce ndisnl bune li- relatrvtry thkk.t^pttially in 
the bridge area, but it is the triangular shape which pro- 
vides the srrengrh. Further strengthening is given by the 
"tent pole' of the rertkf.il tymy Kftfgm Thus There ** con- 
siderable *[r*Tig[h against fracture fnim a dirt-tf JfiteriOf 
blow. A blow laterally, however, meets little structural 
resistance; hence the relative frequency of simple frac- 
rured nows Thar have minimal nffecr an The ech molds or 
the twse -of skull. Once the niwl "WnC collapses, fartes 
are d issipated into the air celts, which acts Like an air bag. 
While this mechanically protects f he base of the skull, 
collapse of rhe n*»-e(hmoid comple* may occur rel»- 
tively easily if these air cells are large and pneumatized. 
With minimal force the whole complex may collapse, 
frequently as one unit, into the frontal sinus. Thus a 
lia^rthmoisl fracture may occur with relatively mini- 
mal injuries in some patient*. Severe forces, however, 
may extend the fracture into the base of the skull, 
frequently s«n as a cerebrospinal flutd teak, an the cri- 
briform plate is ruptured. 

The medial canthus has a small attachment point to the 
lacrimal crest. Loss of this attachment leaves an ugly 

'bluni' medial cjnihus further damaged by the intvluble 

lateral drift. The resultant defect is very unsighlly. 

The lacrimal apparatus is more frequently damaged by 
Iwerattons and more r.ii'ely by secondary bony injury. On 
occasion, damage may be iatrogenic dminKOSMOsynriie- 
sis stabilization of the fractures. 



Clinical Examination 






Soft tissue injuries are readily evaluated by clinical ex- 
jminjciofti Cross swdllrug may obliterate the canth.il at- 
tachment but careful exploration normally overcomes 
this confusion. This exploration should be particularly 
directed at pulling the canthus to ensure it is srill ar- 
r ached (o stable hone, If the bone attachment has Iwif 
been fractured, lateral displacement of the canthus 
should be evaluated. 

When rhe lacrimal: apparatus is damaged, it is most 
Itameiuly by direct tarnation. However, this is a rare 
complication. Lacerations in this area must be careful ex- 
plored. If doubt remains, radiological examination may 
b? indicted. 

However, -even where swelling is pronounced, careful 
clinical examination will normally yield a clear under- 
standing of the extent of the Fractures. This is important 
few requesting X-f ay examinations rhar are well 'tar* 
geted,' $o thai maximum information is generated. 




Fig. 15.1 A simple naso-^tlimoid fracture iBustratlng the 
depression of the »ft tfuue nation. This tilts the nose back 
producing the pig pioi/t' appearance of the nares 
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pearance (Fig. IS.1). The possibility of a ce 



ruse-ethmoid fractures may present 
with traumatic telecanthus and impaction of the bridge 
of the nose, producing a characteristic appearance-. The 
rwal lip is elevated, the l>i idge d^prewd and else nares 

'pig snout* ap- 
cerebFospinal 
fluid leak should beeiirnm.iTed. 

Martuwiu rt ui ( 1991 ) have aflC fl TO ted to ctas&ify 
these bony fractur«. This has iiol provided much useful 
correlarion with outcome, but is frequently used. 

Howler, as wkh any fractures ft Is Important io deter* 

mine their severity. Clearly. greater problems occur with 
compound, comminuted Fractures with gross displace- 
ment, than with simple fractures ( Lei pziger and Manson, 
1992). Ha njiSrO-^hmoid trauma, comminution jnd cfte 
actual 1 detachment oF the canthus from bone are severe 
findings and ai& a poor prognosis For satisFactory cn.it - 



Radiological Examination 

Occipit.il mental and lateral skull views (at ICTand 45") 
are most helpFul as an initial screening examination. 
Cmuputerized wmojwphie scans are extremely valuable 




Ftq IS-2 ikiti InctfJorif. for ricpaiiirp of nma-rtlvnoU frac 
turi*. [altrr Han* l&rkmeir. Airrritir d/lr£i-rirfaltilJl cj. 150^/ 
152D, AintLvrdain Riikunij^uiii} 



If tm, perhaps, ewn essential Thrw-dimensional Im- 
ages arc illustrative, but rarely arid more additional In* 
formation than a good conventional computer tomogra- 
phy. 



Treatment 



As with any soFt tissue injury, treatment consists of: 

* examination; 

* debr idement; and 

* closure. 






In the ease OF trauma to rhe naso-eihmoid area, 
muii be cjken wduRrios* any djnuge to the cjnthi and 
lacrimal system as mentioned alrave. The canthi are 
rarely detached without damage to the underlying bone. 
Pure *of[ i issue injuries to the lids may result in lacrimal 
system damage. Carelul exploration and suturing iv re- 
quired. The vulnerable part is the short medial segment 
of rhe canaliculus before it enrers rhe sac, lying between 

the medial tint hi Pine bote polyethylene or silicone 
tubes may be inserted into the canaliculus to prevent 
stenosis. 

The principle of hard tissue treatment is simple; re- 
duce ihe fraflur^ and sMbiltte Xlumpy n tiJ. I 978 to 
In practice, there is significanl difference between 
achieving this in a simple, non comminuted, minimally- 

l1is||] 1 |.:i'-;j h.u[;;it\ iiiriip.uKJ With .1 s-ionly ■: iiui 

minuted compound Ihe of bones' fracture. 

There is however little doubt I hat, with any fracture, 
rhe best results are achieved using the fallowing prin- 
ciples 

• good surgical exposure, either through emitting 

lacerations, or via a coronal flap: 

■ reduction and stabilization using low- profile, small 
cHieosynthests plates; 

• prompt treatment, «. in aid 10 good reduction: 

■ immediate bone graFting, i F this is indicated. 



Surgical Exposure 

The potential us* ofeKi-.ii my; laceration* isolwious. hurls 
ikjI wjLhout its complications, mainty of infrdidrl, JS 
these may be contaminated. Under such circumstances, 
surgery should be carried out as soon as possible, 

There are few skin Incisions around the nose Jftd fo#e- 
hcad that are satisfactory (Fig. 15 J J. This is in marked 
concr ast ro the excellent cosmetic results and superior 
ACttSS po-Miliiird by the- COrOtul.ftap (Shepeiri. Wjtd 
Booth, and Moos, 1985 X Even with this flap P care must be 
taken to place it well into the hair tine to avoid exposure 

of the scar should balding occur (»e Fijl 3.23). On rare 

occasions an incision over the nasion is possible (sec 
Fig. 15J2). The coronal incision is combined with subciii- 
jry pericorneal and upper huccal sulcus incisions js 
I'iTdcd. The zygomatic arch is exposed through the 
coronal incision when necessary (-Grass* 1992 )l 
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r.4 



Mg. lb 3 Nafo-fttunold fracture, Note that the strong fran- 
tona'sa! buttress is detached sup*no**y and inFerioHy. taking the 
medial ranthf lii-j.inc-nl vw|h rt 

In; 15 4 Micraplat" in ti*r typi-ral nawi rthmnid Injury. 
The upper pijlrt arr plat I'd .ic mv% Chi*- upper pnrtircii al Che- f rat ■ 
lunriin Llw l.runLiHidtiil rugimi. The Imwrr pi^Liurttur' [he rniCrfl- 

pl jCf b jre placed in ^ixh a way that th^y art adjacent to the can- 
tiial hgament, whkh is eaacdy repositioned 



Reduction and Stabilization 

MUropUies will stabilize wiy small fragments and pro- 
vide a pood thnee-dinw , nsk>nal stability (Figs. IS. J, 15.4) 
Particular car? must be taken to stabilize any bone that 
has the- CMVthJ attached I n l ases of gras* comminution it 
may be helpful to place a plate over [he bridge of rhe 
nose horizontally, to pull the fragments into a good sharp 
narrow arch (Figs. 1S.5, lS.fi. ]l 



Fiq, 15 5 Naio»*lhinabd fracture- ilwwlng bony nasn-eth- 
maid orbital injury kv combinaEiDrt with orbital detdchnMnL 
jnd diipldLL-menl 
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f-Mju 15.5 The plate Is being ln*erttd over the fragments to 
define the natal fotm. *ko r.^i ■ nonwc es being rjn rh tm.iq-1 
Ihf m«Jia( canthw from the cutaneous side a? HfervtrfictfiGn of 

drtachrd cjntfii Fmm Che pi" rirrttrjJ tidr hi wry dilFic nl" 



Bom Gritting 

This is rarely required but in cases* of gross comminutKin 
an immediate bone graft is indicated. IT this is delayed 
rhen the soft tissues contracT, making later secondary 
grafting -diffkult, and possibly leading to erraion thruuKh 
the tight skiiL Unfortunately these grossly torn minuted 
fractures are often compound, making a less than ideal 
pnvirunmenr for ImmedirW xHfrinjt 



Detached Canthus 

Often when the canthus is described as detached" in re- 
ality It is attached to a small bone fragment. Under rhes* 
circumstances with modem mlcropbtet ii; I* possible c& 
'capture' the canthus arid reduce it. In true detachment, 
it is difficult to hold the canthus. The canthus is first lo- 
cated by passing a needle rhrough the canthat angle, 

fjtily idenrilkd on the cuunmn lurfate (Ftf. issj. 

Once it is located, a Flue wire iutuir is passed through 
the deep surface of Ehe canttial ligament. This wire is 
either passed c ransnasaJly ( Hofmann. 1 Dfifc; Te&sie r et pi, 
1W7: HJirle Jod Linie. 1975: Frdhdter. 1OTQ) to the op- 
posing canthus, if this is attached, or through a bony 
point on the other side of the nose. The wire is placed so 
that irt: pulls medially and postenoily- 

Wttile I his technique is easily described, those ex- 
perienced in the procedure recognize its shortcomings. 
The fine wire cuts through the fine canthus very ewly, 

especial jy if t-dema puts any significant pressure an the 
reduction, or if Che treatment is forced to be delayed. For 
thus reason it may be helpful to support the canthal reat- 
tachment from the cutaneous surface, This can be car- 
in'd out using J preformed ckar acrylic button 
(Ftg. 157). The risk erf this procedure is skin necrosis, but 
with clear any lie chestacus of the skin cm he monitored 




Fig. 15 7 d«r acrylic buttani un inrfulty support those 
fdrtf Ldin -of total LdrH-Tnal deUchnwAL <■ LiLftuf-j-lfd Ld^fii, 

the tran^asal Aire used alorw frequently tuti through ihf iSeli- 
cat* tantti#? rendon If there is an* tension, lafter biovannt An- 
tonio tScMir*ffiD. Pcrrraif of a Jurfy w St. Li/cy, ca. 1M, Fwmda- 
hi>n Museum ThyKcn BtomcmisM. Madrid^ 



www.pdfree.blogspot.com 



Co 




I material 



as 



15 Panfacial Fractures: Planning an Organized Treatment 



Rudoff ft.M. Bos 



PDFREE COMUNIDAD ODONTOLOGICA 



Introduction 

in the ureal me-m of panfadal fractures rill treatment 
modalities Tor single fractures of the craniomasillcfacia] 
area, described in other chapters, come- together. A 
successful outcome of panfadal fraaure treatment. 
Jigwrvcf r demands a systematic approiich by an ex- 
perienced team ofspecialists. working in a trauma center 
rhar has all facilities for proper patient cane. Etevelop- 

liftWB -during rhe last quarter of the 20th Century (such 
as computerized tomography, wide open reduction, in- 
ternal Fixation, immediate bone grafting and soft tissue 
handling) have revolutionized the potential for resigning 
the pre-injury appearance and function of parrfacul frac- 
ture patients. The Itcys Co sucoessfu I treatment of panfa- 
cial trauma remain good exposure, careful reduction, 
ami fUapion of rfoe fractures. 
The dankifadal skeleton consists of 22 different 

bones. These bones surround the different cavities that 
together form the head. These cavities are the cranium, 
the orbits, rhe -sinuses, the nose and the mourh. In the 
craniofacial skeleton, thicker portions of bo lie an? con- 
nected to thinner bony walls. These thicker bony struc- 
tures are called "buttresses" and maintain the craniofacial 
proportions in heijjht. width ^nd amemji -posterior pro- 
jection (Figs. 16.1. I.1J. 

The buttresses form the key Co the reconstruction of 
liwiifjLiJil frarTures and were originally described by 
Skhcr and Tandler ( 1926]. 1 hen Mwvllle ( 18W ) Jrtd llttf 
expanded by Grass and Mackinnon ( 1986). 

Wide exposure of Fractures was also advanced by Mer- 
ville {1974) u?inR the principles of cranwfaci al surgery 
transferred to fracture repair. Exposure of [he buttresses 
allows alignment and fixation of the Fracture* and so 
provides the potential for anatomic reduction of the 
bones, Interna I fiction wirh combinationi of differenr 
sizes erf plates and scrrws provides three-dimensional 
stability and makes postoperative intermaxillary fixa- 
tion iliiUHt superfluous. (In Fig, 16* a guide for the use 
of different plate-screw osteosynthesis systems In the 
craniofacial area Is given). 

H ighly comminured bones are replaced by bone grafts. 
Bone grafting is also used to supplement ml mn$. bone or 
bone volume. However, the need for primary bone graft- 
ing is largely reduced because of the stability provided 
by place and screw fixation, Ji h still unctair how long 
plate-scrrw fixation provides stability when bridging an 
area of bone loss. In case of substantial bone loss or gross 
commiiViaiini him* grafting may 5fiN be necessary ro 
guarantee long-term stability (Klotch and Gllllland. 




Fig. 16.1 The dtfteFenl bultresin, indited by *nmn, thdL 
determine the width, height and p»ro|ectlofi of the head. 
These buttresses form the key to the recc*istruction of parrtacial 
rractiiiTHt {we- Fig. iJft] P.! ig Irirrrt produrr tension Forces 
•!dd%hrd in«) al l\\e upper burder and <afnprr"s\iwr lnrr/? i v{\ttfcd 

line] at the lower border oFihe mandible. Tur^'-cm fare** jw pro- 
duced anterior to the canines of the mandible 




S 



Fn this specific sequence a careful history, physical ex- 
amination and radiographic evaluation are essential to 

get a proper understanding of a pantoyl Injury com- 
plex. Whenever possible, information should be 
gathered about the pre-injury appearance, occlusion and 
function, Jfutagrapht and dem.il records can be very 
helpful. 

Physical examination should consist of static and dy- 
namic inspection and palpation from chin to crown, to 
Identify injuries yf cltf soft tissue, bone and neurovascu- 
lar bundles. 

Special atrention should be given to the naso-ethmoid 
region, rhe palate, the eye and rl» condylar pnwesiL 
where injuries are easily overlooked. A.1I patients with 
severe craniofacial trauma deserve a complete ophthal- 
mologic evaluation. 
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Computerized tomographic scanning has replaced 
most conventional plain radiographs except for those 
rhar cin^ iheasc^roding famu^ nf rhe mandible, includ- 
ing Ltic condylar process.. For initial evaluation. pl*n* 

fiubmencoverrex view and a left and right half mandibu- 
lar view, described by Eisler, provide valuable overall in- 
formation. Detailed computerized tomographic scan- 
ning in axial planes provides important information con- 

mmiiiiV: Hil- L^n-iir ::-l l- 1 I!Il:ij 1 i^IIl[IV:ii,iI iiijliilim I ^u 

dimensional coronal and vagiital reoftistruetiwiJ are 
rcvott valuable for evaluation of Fractures of the orbital 
walls, maxillajy buttresses, and mandibular ascending 

1. 1 it i .iv Tit* rote of ihiw^dimensjonal Imaging I* Incon- 
clusive. One has to be cautious in evaluating three-di- 
mensiona] images in areas where the bone is ttibi or 
where rhere is minimal or no displacement. False posi- 
tive as well a* false negative liinlingi are possible. As 
technology advances. three-dimensional imaging may 
become ohnvnre importance (Fig. lb.2)_ 

Currently, magnetic resonance imaging seem* of I idle 
importance in the iniLial assessmenl of a panlamal 
trauma patient 



Treatment Planning 

Plate and screw fixation has Significantly influenced rlt* 
sequence of panfarial fracture treatment. It makes it 
possible ro Fully reconstruct the mandible including sub- 
eflm%1ar fractures, which i& imporrant to pmem verti- 
cal mandibular height. By complete mandibular internal 
fixation rbe craniomandibular relation ts restored, so 
ruicini-ft a priiiilaLul fracture into an isolated midface frac- 
ture. However this implies chat one ha* to perform an 
open reduction and internal fixation of subcondylar frac- 
tures, which ft nor favored by many surgeons because of 
the anatomical hazards and The difficulty encountered 
during this operation. It is also a time-consuming pro- 
cedure. On the other hand, one should realize that uni- 
lateral and, even more ro. bilaieral condylar neck frac- 
tures arc looked upon more and more dtt an abso-luW in- 
dication for open reduction and fixation when part of a 
panfacial fracture. To prevent shortening of the vertical 
height OF the lace, due to telescoping o$ bone fragment* 
and loss of anteroposterior dimension, Fixation of the 
condylar fractures is essential, One also should think of 
the potential far further displacement of mmalfr undis- 
placed or dislocated condylar fractures during the 
process of Fracture reduction (Zi.de and (Cent, 1983; Hay- 
ward and Scow. 1991). 

Plate and screw fixation a Iso f fcJies a stable tuse in the 
midface. So, instead oFstarting with complete restoration 
of the mandible. Internal fixation of The rmdface with 
plates and screws is performed to offer a stable and ana- 
tomically correct base for subsequent mandibular Frac- 
ture wacnwnt iMerville. 1974; Gruss and Mackinnon, 
1D86). The ad^antagpe erf thii sequence is that ow can 
possibly omit open treat ment of subcondylar fractures, A 
prereqiiiisire qf such a sequence is that rhere are enough 




- : ; (■/ Panfacial frartun- 



Iwny landmarks available to allow anatomical reduction 
of Kile midface. including the maxilla. Gruss and Mackin- 
non \ 19BGJ advocated the need oF always first recon- 
structing rbe so called 'outer facial frame 1 in panFacial 
fractures. This rtwuld start ar rhe w?r of the zygomatic 
a rch, advancing to the malar complex and the frontal ba r. 
Folio wed by the inner facial framje' or naso-orbito-eth- 
moidal complex, when necessary using bone grafts to u- 
construct orbital walk i¥\%. 16JJ. Then the maxilla is 
Fixed by plate and screw fixation along the buttresses at 
the Le f'on I level, when necessary using bone grafts 

fGruft and Mackinmn. I9H5]. Eventually Incfmuxtllary 
Fixation is pcrFormed to put the mandible in its normal 
1 1 ■ i -. i c 1 1 ■ 1 1 after which mandibular fractures are fixed by 
plates and screws. Fractures of the condyle [wocess can 

be treated closed using this sequence {Fig. 16.4 J. 

Kelly et qL (1990) and: Manson et at (1995;. proposed 
» nif-ijil^p reducrlofl .and fijiJTion nf the nundibfc includ- 
ing fractures -of the condylar process, as the base For 
proper intermaxillary fixation. IF there ]& a sagittal frac- 
ture of the maxilla, this is reduced and fixed to repeat* 
lish (he pre- mured maxillary arch that ii necessary to 
establish the correct position for the mandible using in- 
lermaxiltary fixation (pifis 1B-5. Ib.fii 
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Hg. T6.3 The sequence of tt HtnwM: of thf fracture should 
ftart Jn tfwt tfTO* that gfa« maaimum information, and Cif- 
t din anatomical reduction. In thn example Ihe mandiblr ,ind 
/ygnma hovf been reconstructed lirsL and wrw as j Frame lor 
Llie iiid.ullu 



*<j. 16.4 When mandiWe and zvflonw are fecoratructed 
|tif nuHila can bp set lip like a key in a loefc. Complete reduc- 
tion and internal lis.itinn nl a parclac iaf Frarhine using difFerent 
types nl plates and wriwi. Main frame- l*w Lhr use erf different 
plate ~5trew 4MEtKi^fi[heSrS syhleffll In ihe l rdiM<tf UL iul area: 

cfaniri vault: mfcro-syUtfni: midfarze: mk-ffr-i^ttrrtb; lateral 
o*trttal rim: ir&m micro-system* to mim-systems; mandible, 
from mmKsjnTtems to reconstruction system? 








Fig. 1-6 5 Internal FljoaliDn of sagittal fractures- of the max- 
illa Is performed using mkruplalei wh tile fracture ill the 
pjljtil vauFt, toflfttilfted wifeh 1 miCfopI at e. frv#f the ff dCtufe 

in tfw front of the maxlla above the tewl of the apfce*. Ar ch 
bare afe fll*eiS to atiow lntcrm*M*»si> ligation 



Fig. 1 6.6 Sagittal fracture al the maxilla h repositioned and 
lifted by rtilcraplate* 
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Tig. 16.7 teg km s tttft more oFte-n demand TKcmstructlan 
WlOi bdfte $f dlli In p^nfjci-fll fr-dclum: Frontal rinu* w-all, 
orbital ^all*. dorsum of theiw**, malar unrtplt-jidnd fthmI- 
lary liiiius wafts. The use of split eateanal bone is jjfef&rred 



After reconstruction of rhe mandifchilorn.ixillary block, 
rhe cranial vaulr Is wconsirwctwl indudinK Mne torched*!. 
Then the naso-cthrnioid complex is reduced and fixed to 
the forehead in the region of the- glabella. Subsequently 
rhe outer facial frame U rtcoAttnuied surrinf ac The 
dorsal root ol the zftgomat ic arch and advancing Co the 
latcra] orbital and intra-orbital rims (sec Fag. 16.3;'. Final 
correction ar rhe Le Fort E level is performed wish places 
and screw over the buurcsses [see Figs. I&4-16.6). 
when necessary using bone grafts. Bone grafts arc used 
for reconstruction of the orbital walls and rhe nose 

m* ran 

There is no consensus as to which sequence in the 
management of pan Facial fractures is the best. It bf- 

f mm* mote and more obvious thai facto* s like ft Aeiurc 
eIl-p dcu n-ij i"«i: and amount of corciminuliorj are mpcr- 
r.ant for determining the choice. However, one thing is 
clear: the decision for one or another sequence should be 
based on a careful diagnosis. 

Complete exposure of panfacial fractures is the essen- 
tial first step in treatment by Internal fixation. The Reed 
tor different inristons is dependent on ihe treatment 
plan based on a careful diagnosis. The entire facial area 



can he exposed and recnnsnwed whig ,1 combination 
of -coronal incision, one of the different lower eyelid inci- 
sions, the mandibular and maxillary gingivobuccal sul- 
cus and a preauricular, retmnu-ndihuiar or Submandibu- 
lar Incisioa 

With the increased use of the coronal incision, other 
local facial incisions can be omitted. If a coronal; incision 
Is not us#d. different local periorbital incisions are re- 
quired. Exposure of the zygomatic arch is not then 
possible. For reduction and place and screw fixation of 
the outer facial frame and c rariMl vault, a coronal incision 
is a prerequisite. The coronal incmon gives a v^'ide expo- 
sure of the cranium and upper craniofacial skeleton. It 
gives the surgeon the optimal access For proper reduc- 
tion and flaatwn of fracture* and to a useful site fot bow 
grafting, so avoiding another donor site. Simple fractures 
can be reduced and fixed through local incisions, while 
complex fractures demand wider exposure thittiigh a 
coronal incision. The use erf traumatic lacerations may 
also be helpful. 

The majority of patients with panfacial fractures have 
other injun^-. Mow of them are <vind*dace& fo* immedi- 
ate misery, There are only a few contraindications for 
immediate surgical intervention, such as cardiopulmo- 
nary instability, coagulopathy, and severe neurological 
rraujtu with hijth intTWranwl pressures. Delated surgeT>* 
causes scarring to develop, impeding anatomical reduc- 
tion of the fractures. Therefore immediate definitive re- 
pair within 4B 72 hours is advocated. 

If there are no contraindication:? lor surgery, the multi- 
system injuries arc normally treated first. However, it is 
important not to neglect control of bleeding, first from 
existing Intraoral <*r ©rtraofai laicerattens, by cautery, su- 
turing or temporary tamponade. Before closing a lacera- 
tion, it is important to determine whether reduction and 
fixation of an underlying fwtuif could be performed 
Through tlMT laceration. 

Special attention should be given to the patients pre- 
surgical and postsurgical airway. In cases of panfai il 
l;.iauir-, .i^Liili^iiriirnvi'- pi^nn-M li mi i inly provides 
an adequate peri- and postoperative airway, but also al- 
lows the surgeon optimal access to the craniomaxillofa- 
cial regions. However, if no indtcitmn for tracheotomy 
e&ists other than iur$peal convenience, the submental 
route for endotracheal intubation can he easily used 
(Altemir, 19BEj;l 

M the end of what is normally a long operation to re- 
duce and fix panfaciaJ fractures, proper handling of the 
soft tissue incisions and lacerations deserves attention. 
To prevent 'sag* of the facial soft trt$u*"> careful manage- 
ment of the su bcutancous layeTs i s necessary, closing pe- 
riosteal Incisions at s-perific points of rhe skeleton, the 
coronal inciiion ft closed in at least two layers [^leaand 
icalp}. Closure of the periosteum over the zygpmatico- 
frontal suture, at the lateral canthaL ligament area and at 
the infraorbital rim. is necessary to reposition rhe soft 
tissue at its prtiper location oil the underlying skeleton. A 
layered closure (muscle and mucosa) of the gingivobuc- 
cal: sulcus incision is performed. Careful closure of the 
ski ii m Sdyri v provide* less mk for visible scan, as it pre- 
vents widening of the scar. 
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.special attention should he given to diffiodi reattach- 
ment erf Ihr medial canthal ligament using microplates 
ortransnasal wires (Figs. 35.4, 15.6, 15.7) to prevent very 
unestheric rraumatic telecanthus (Marlcowin et of.. 
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Conclusion 

A planned sequence oF surgery. bawd on a carefuL diag- 
nosis enables rhe surgeon co redone rhe jppejrance and 
function or patients in even the severest cases of panfa- 
cLal fracturps. The- surgeon must choose the sequence of 
treatment for each individual case, based on deratled 
clinical and radiogrJDHif j1 diagnosis in which fracture 
displacement and amount of comminution are espe- 
cially important factors. 

To ensure a preiris* arutomLcal reduction, * econsrruc- 
[ion ilttuld be tuned in Che Jrea l hat givus maximum 
information. Fixation or Fractures with different plates 
and screws is nowadays state of the art, providing excel- 
lent chree-dimeniiooal stability and quick recovery ro 
normal function. 

Wide exposure, using the buttresses* and the Lmmedi- 
are use of bone grafts when necessary, are importanr in- 
jtnf dienii for a successful outcome. Careful matujieinenc 

oF Lacerations and incisions is necessary for an esthetic 
and functional result Emmcd iate deHnitive repai r within 
J8-73 hours is advocared ro prevent scarring which 
impede* anatomical reduction of the figures. Informa- 
tion on the exact surgical techniques for treatment oF 
different types of fractures is given in the relevant chap- 
ters. 
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Sagittal Split Osteotomy 

Introduction 

The sagittal split osteotomy described by Obwegjeser 
[Ti-Aunei .4111.1 C'h^i j M:'.. j r. 1957) is probably chi- mcii 
frequently used osteotomy to correct mandibular 
anomalies including hypoplasia hyperplii u*. and asym- 
metric?*. MinipJaies can b* used to stabilize these 
OSBeotOmies allowing Tdf early release or even no inter- 
maxillary fixation. Studies haw proven that The stability 
achieved, at least in «|ujncemenr cues, is adequate and 
W|h!y predictable [Scheerlindt el *rl. 1994X The advan- 
tages of using plates as compared wirh positional or Jag 
can be summarized as follows: 



■ platen can be bent to adapt to the anatomical situa- 
tion caused by rhe (KWEianal ch*n(g« of ihe frag- 
meors: excessive, unwanted torquing, partkuiaTty of 
the proximal fragments, can thus be avoided; 

• Ertraoral stab incisions are not necessary wIwjs usirtjj. 
imnipljiF flxjuon: 

* damage to the inferior alveolar nerve can be- min- 
imized because the nerve cannot be injured by rhe 
screws; since the fragments arc not polled roxeilfeer 
by screw, the nerve canned be damaged by compres- 
sion cither; 

• if, after the patient is awake and s irring up in a natural 
position, the occlusion i% found to be in adequate be- 
cause of a changed position of the distal fragment, the 
plates may be adjusted without a further general an- 
esthetic, The procedure can be done under local mh- 
thejia several day* After The rant operation, when the 
swelling has subsided. Adjustment usually only in- 
cludes repositioning of the screws in the distal frag- 
ment, after fine -idjusrmenT of rhe occluston Yfiih 
temporary inlermaaiUarY Fixation. 

Disadvantages include; 

* the bone cuts have to be brought relatively further 
forward to allow for easy application af rhe plaret: 
this may increase The risk of buccal plate Fractures 
(bad splits}; 

■ ischemic necrosis of parrs of the buccal plate around 
the screws *s sometimes seen. This gives t is-e to an in- 
flammatory reaction but does not usually interfere 
with overall bone healing. 



Technique 

The sagittal split OiteofOffly {TrJUrtef and Qbwegeser, 
1957) is carried out using the modifications of Dal-Pont 
(196] X Hunsuck (1968) and Epker (1977). The anterior 
vertical cut is situared arjpro«rrri*&e]y between rhe firu: 
and the serand molar Rfflowing placement of an acrylic 
splint and intermaxillary fixation, the proximal fragment 
has to be positioned with a gauze-packing instrument. In 
cases of setback of the dtetaJ frafcittfiu she appropriate 
amount of bone to be cue from (lie proximal segment can 
now be calculated ; Fig. 17.1 1. An appropriate miniplare is 
selected „ Jong enough to include two holes in rite piox i 
mal and djwri ^eflmeniThe place is bent io Me passively 
again*! the bone fragments. A straight Kocher clamp is 
c hen applied to the proximal segmenr and the segment is 
rotated anteriorly and superiorly. A hole in rfte proximal 




Fig. 17. 1 Buccal cortical fragment to be 
mandible Ed be set bad* 
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Fig. 17.2 The- lint icrrw n inserted. Al Ihii &Ugr the prcixi- 

nuf fragment may be put n'lu it* pi up*r po&rijon, ta dwek ;»ij v 
afagnment 




Tig. 17.3 A gjLize- packing imC 
piujiJm-dl fragment In pailtbofi wtiilr 

Uh dlita) fragment 



ii uitd Ea hold the 
jrr Inserted m 



segment i& drilled and the plate screwed in position 

using a 5 mm or 7 rnm screw ! "Fig. 17.2). Plate position 
may now be checked and adj uscinenTs can be made, fol- 
kwirrg this, a second hule is mad* while die pto*iipij( 
fragment is again pulled Forwa rd and slightly rotated up- 
wards. The second screw is then placed and tightened. 
The sauw-|Mching instfumenr is then u*ed m push rh* 
proximal fragmenl into its proper position* taking care to 
correctly align the lower margin in relation to the distal 
segment ihg. 17_3). Holes are drilled in the distal seg- 
wicin ^ ix1 ^t icwii placed and rifchrf ned : Fig, 17,4). fl siroK 
3a r procedure i s carried out on the other side, after which 
the intermaxillary fixation ts released. The occlusion can 
now be checked by manually manipulating [he chin with 

I he condyles seated in I heir fossae, If jneinw ps noted in- 
tcnnaxiltary fixation can be reapplied and the plates 
readjusted, which involves repositioning the distal 
strews only. 




Fig. 17.4 Tile- screw* have been inserted En the pcDKim. 

1r-dgrrH.nl and Etic diHafi fragment is m plate 
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Fig. 17.5 Osteotomy 

rnindlWt 



fot Hhwictmnt of Itw Fig. 17 6 A fins-hnlr plrft or 4 four-hole- pl*G* with i brU^t 

h used to Fix ih-r Fragment* 




!ii cUss. II C49*s the osteoronw te corned oui mm the 

Mmc technique js irt class 111 patients. After osteotomy 
the uiand ible is positioned forward and the cortical bone 
gap is bridged with j four-hole or six- hole minipbw 
(Fitf*. 17.5, 17.6]. 

If the bucral plate is inadvertently Fractured while 
splitting the mandible (bad split;, the loose fragment can 
be fixed n> f he piokiimjl foment u*ing j miniplice. in 
these circumstance! il is best to complete the splitting 
first. The proximal Fragment can then be mobilized and 
pulled forward m allow the rniniplace 10 be Fixed 
(Fig. 17.7 }l The fined fragmenl can thu^ be used for fiM- 
t k>n of the osteotomy site, but clearly i his type oFfixatton 
cannot be described as rigid. A period of intermaxillary 

fixation of At least 4 wttMs is recommended for such 
patients. 



Fig. 17.7 A four-hole platr, used Co TIx *n injrfvertently fric- 
turrd tract*! fragment 
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Ramus Osteotomy 



Introduction 
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Tftc vrrticar ramus ototomy naslnequentLy been us*u 

in the past for the correction of mandibular hyperplasia 

IRfthin&nn. iMti). the application of an intraoral vertical 

ramus osieounny, however, almost precludes [he use of 

rigid fixation, including miniplates. because ol lack of 

access and [he risk of damage to the inferior alveolar 

nerve. 

This osteotomy, however, is still the bei* Option if ver- 
ticil movements of the ascending ramus are needed, or 
in cases where extreme rotations of the distal fragments 
are amkipaied. This may occur m pMienu wuh facial 
asymmetries. Lengthening or shortening or the amend- 
ing ramus, using the vertical ramus osteotomy, can only 
be done through an eserjaora! route (excraoral vertical 
Tamuy osteotomy), Proper access to the fragments en- 
ables the surgeon to reduce the amount of bone needed 
(Fig. 1?J|, or to position rhe proximal fragment with the 

condyle property seared In the fossa. It also allows for the 
application of miniplates under controlled conditions. 



Technique 






Access is gained through a submandibular incisloiL Care- 
ful dissection, co avoid cLuiuage to the mandibular branch 
oFthe Facial nerve, should eHp<tee I he lateral ^spetfflf the 
ascending ramus, up to the sigmoid notch. A vertical 
hone cur is made From the sigmoid notch to the angle of 
i he rvidndibte, its design depending on the preference of 
the surgeon. Care should be taken to avoid damage to die 
inferior alveola! nerve. The proximal fragment can be 
positioned with a gauze-packing instrument or Forceps, 
aJieT repositioning I he distal fragment, placing rhe 
acrylic wafer and intermaxillary fixation. 

A mimplate of appropriate design and length is bent to 
accommodate the jn^tomlc ronttur and rmd with 

S mm or 7 mm screws [Fig_ 179). L-platei are found to be 
extremely useful For this purpose. IF needed, and if the 
jfuromy allows, a second pLate may be placed above the 
first. The surgeon, howewi. should be Jtware erf the loca- 
tion of the inferior alveolar nerve near its entrance into 
the mandible. The buccal plate may be thin which can 
give rise to damage 10 the nerve when screws enter the 
bony canal. 

In rhts authors experience, one plate will suffice iF 
only Wie side IS treated in ihi* way and The oTher side js 
treated with a sagittal Split osteotomy, using the usual 
one plate fixation. 




Fig, 17 £ 51m u I tan huh DrteaEornlrs at Ifre hdrlzonLtl body 
and vrrtJcal r-amui allow lor cranial pfcSitlGnli'WJ ol the pre- 
molar- -and malar-bearing area of ttie mandible, In cases of 
posterior vesical open bite. t*ce-&5 bone can be removed as 
indicated 







Fig, 17.9 In tinned I a ir Fr 
appnofiiiartB mlnlplatei 




and tiicd with 
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Body (Step) Osteotomies 



I rttr eduction 

PDFREE Cqj^^^^^n^C^ff^aft^^eparticuUrly useful 

in cases where asymmetne* In (he horizontal part of the 
ffiJindlMe need to be corrected (Sandor, Stoelinga, and 
Tideman. 19S2X They can also be used fof patients who 
have teeth missing from the mandibular awh. (hereby 
avoiding or minimizing the need tor bridges, if setback 
osteotomies are carried out. The best indications, 
however, arc those cases in which the occlusal plane 
needs to be corrected, because of reversed or extremely 
deep curves of Spee. In special cases, body osteotomies 
can be combined with vertical ramus osteotomies, such 
as the sagittal split osteotomy or intraoral! vertical ramus 
osteotomy and ejrraoral vertical ramus osteotomy 
[Stoeliii^j dind Leenen. 1992). They are a3so indicated 
where the surgeon may choose to do a body osteotomy 
on the one side and a ramus osteotomy an The other {see 
Figs. 17J. 17J], 

Body ostex'tumies anterior to the mental foramen are 
indicated in some edentulous patients with a reversed 
intermaxillary relationship caused by a combination of 
advanced .ajiwlar resorption -and a preexisting hyper- 
plastic mandibular body. A body oscectomy allows for 
correction of the anterior and transverse dimensions of 
the mandible in a controlled fashion. The mandible can 
be sex back by Taking out a planned amount of bone P 
while at the same time the transverse dimension can be 
reduced try inward rotation of rhe proximal fraamenu 
{He 17.10}. 

Miniplates are ideal to fix the fragments rigidly in all 
body osteotomies, thus avoiding the need for intermaxil- 
lary fixation or splints. 




Fig 17,10 ExclrsJm of a calculated amount of bore* In the 
horiiantal bpdy aHlom ftw narrowing of th* marnllbulaf acch 
and relative setback of the chin 



In those cases where application of J place above she 
nerve is not possible, an arch bar should be used or an 
acrylic splint FiKed to the lower teeth. 

In body osteotomies in edentulous patients, therein no 
problem in using two plates on either side (see 
Fig. 17.10), However, attention should be paid to the 
course ofthe mandibu lar canal so as to avoid penetrating 
it with the screws, which could cau« nerve Injury. 



Technique 

The area where the osteolomy has to be carried out is ex- 
posed through a mucoperiosteaJ incision and dissection. 
The design erf rhe incision is largely defined by the ana- 
tomical situation, sitfh as ihe presence of teeth. The mu- 
coperiosteal dissection should also be carried out on the 
lingual side to the level oF the horizontal cut of the 
cweoiomy. A stepped cut is made in ihe bone, avoiding 
damage to the inferior alveolar nerve. Where setback of 
the distal fragment is needed, the appropriate amount of 

bone Is removed first, after which the horizontal bone 

cut Is completed. ( Fig, I7.lt X Following reposition of the 
distal and proximal fragments, the occlusion is secured 
using an acrylic splint and inrt- 1 maxillary fixation. 

A place of appropriate length to include two holes in 
the proximal and distal segment is selected and bent to 
fit the step in the l^ne contour. The pUff as fixed ww\- 
four ttrewt qyf 5 mm Ot 7 mm length, below the mental 
foramen and mandibular canal (Fig. 17.12). 

If the height of rhe mandible permit*, a second place is 
u*ed and fixed above the level of the nerve. Cane should 
be tafcen not to damage the apices of neighboring teeth 



Anterior Subapkal Segmental 
Osteotomy 

Introduction 

This osteotomy, first introduced by Hofer (1.942), is par- 
ticularly suitable for correcting supraposition of the 
lower anterior reeth. bur can also be used for advance- 
ment or setback in selected cases (Fig. 17.13). In most: 
cases this osteotomy is carried out in conjunction with 
ramus osteotomies to correct more complicated man- 
dibular deformities. Stabilisation or the anterior frag- 
ment is easily accomplished with miniplates, since 
muscular displacing forces rend to be minimal. 
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Fig 1711 



Ki-mr Stacks r*rwv«d to allow man Jfcle to b* s*t 



Rg. 17,12 MlnHj4ate FlastMwi using. * four-Me pUre wirh 




Pig. 17.13 Anterior lubafMcaF mjmrnrtal otfcaEamy Ijar 
cordi ng to Holer) Co c Direct supripoutian nP the Jrjwer anEe- 
riar lerth 
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: :\ 17.14 Antwiar Hjbjplr.il segmental ostcalamy Twu 
four-hole plates, pdi4j&ned vertically 



I :: '7.15 AnCeriar subapkdl 
ftiui-hole places, hoi i^tiriCa!ly pljLed 



osteotomy. Taii 



Technique 



Koilflwmg completion of the osteotomy, which is carried 
ouv m [iw u^uAl fashion.. The fr^igniern is majKiivcrtd 
into place- and temporarily secured with the iid OF an 
acrylic spline. Intermaxillary Fixation may be used at this 
Ft jg* I f A«WK4ry. 

Two four-hole plated c>r any configuration rtuy be u*ed 
to stabilize the fragment, if placed in a vertical fashion 
(Fig. 17.14). This, however, may noc be feasible because oF 
the presence of i lie raoti of the antetpor teeth. The places 
may then be pLaccd horizocitalty (Fig. 17.15] but I his may 
cause the fragment to tilt. This can be counteracted, 
however, by a rigid orthodontic wire inwrted postopera- 
tively. 



Geni aplastics and Midline Symphyseal 
Osteotomies 

Introduction 

Cenioplasties are widely used to correct chin abnormali- 
ties [Trauner and OhMWgeser, 1957). Depending o« ihe 

design of the osteotomy, the osseous chin can be movtd 
in any direction and usually adequately fixed with wire 
ostwsyiishi'Hy Minlplaces. however, can be entnemery 
useful when augmentation is wanted in a vertical di- 
mension, of when extreme advancement is anticipated. 
In fcener'al. an u«*Uble symphyses! bone fragment can 
be adequately Fixed wich two miniplates. 

Midline symphyseal osteotomies are sometimes car- 
Ned our ro narrwu or widen the lower dental arch. This; 
almost inevitably, has to be combined wich bilateral 
ramus osteotomies to allow For these rnovrments 
{Fit 17. Wl Narrowing of rhe mandible is fairty easy to 
achieve, since no muscle scrmWiwc h involved. A, nar- 



rowing oF up to 5 mm in the molar area is feasible, 
without too much tilting of the mandibular body. 
Widening oF the mandible is much more difficult iince= 11 
involve* ureidihjg oF the mylohyoid muscle. If aiwerier 
widening is wanted, bone grafting is necessary to bridge 
c he gaps. This procedure carries a considerable risk of pe- 
riodontal damage ,1 nd should only be considered m cases 
of extremely narrow mandibles, or when anterior teeth 
are missing. 

In both circumstances m iniplar.es are highly reliable in 

nh.iT adequate fixation can be achieved, ailowiftg for im- 
mediate telease of intermaxillary fixation. 



Technique 

In genioplasties the fragment is held in place wirh hone 
1 Limps or forceps -n:: Im rum liolc pUi!!?-, nf suildble 
U'nglh are selected 10 include two holes in Che chinbonc 
fragment and in the body of the mandible. The best posi- 
tion is vertical {see Fig, 17.16' buT. if .inaromHral -circum- 
stances preclude 4uch posiikm. the plates may be placed 
in any other suitable direct ion and area, since displacing 
muscle forces are minimal. 

The ptares are bene no adapt co ihe jfutomical ^na- 
tion and screws oF 5 mm or 7 mm are- used to fix the chi n 
fragment. Existing gaps may be filled with either autoge- 
nous hone grafts or wirh allogenic m.nt-ifc.ii (srt 
Fig. 17.17). 

Midline osteotomies are best treated with two four- 
hole plates, according to Champy's principles For Treating 
symphrysea.1 fracture*. For this reason the pruaimal frag- 
ment is loosely Tuicd in intermaxillary fixation beForc the 
actual midline splitting is done. The bone cut is first 
made rhrnugh The buccal conical bone, between the 
roots oF the central incisors. Below the level of the apices, 
the cut shou Id also i nclude the I ingua I cortex of the sym- 
physeal body, Following insertion of an acrylic splint and 



www.pdfree.blogspot.com 



Copyrighted material 



PDFREE COMUNIDAD ODONTOLOGICA 



Hidden page 



www.pdfree.blogspot.com 



98 



13 Osteotomies of the Maxilla 

Paul J. W. Stoelinga 



PDFREE COMUNIDAD ODONTOLOGICA 



Anterior Maxillary Segmental 
Osteotomy 

Introduction! 

The anterior niaxilljiy segmental o-sseotuiny deuribed 
by Wassmund ; iflJSal and Wundcrcr ( 1962] was one oF 
i|n? most frequently used osceotQ.mies to set tuck rhe 
anterior sr^mirnc tff the nuxiH.i in tjses of d^mojiveftlar 
protrusion. With Llw increased cooperation between or- 
thodontists and surgeons, the need far these osteoto- 
mes lui-. hi-f n di^stKiilly reduced. Yet, there ire srill in- 
dications for performing an ani«T*or Auxiliary wgmerv 
ial osteotomy, particularly when vertical movement* are 
inquired or when asymmetries need to be corrected. 
Minipldtes nuy pUy m imporwrn mk> in stabilising the 
anterior segment- 



Technique 

Roch the tofannnund and Wanderer approaches include -a 
distally Curved but tusKdHy wertkal incision in riw buc- 
cal vestibule. This usually provides SuffkiftftC acwtt lo 
apply a four-hole plate on each side to stabilize the frag- 
ment Attention should be paid, to the location of the root 
tips of cdmne arid bicuspids in order nor to rruke burr 
holes in these roots. There is usually room for oifce plot* 
on each side, which provides enough stability, particu- 
larly when 4 n acrylic splinr is wired in place (Fig. 18.1 V 




Tig. 1B.1 Afttcfidr w:gnt*fil UKured by two 
lour-hdlr plate* and an acrylk jpilnl wrtred 
W' the majsliary teeth 
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Posterior Maxillary Segmental 
Osteotomy 1 

Introduction 
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Tlw bilateral posterior maxillary segmental osteotomy, 
introduced by West and Epfcer (1972), to close anterior 
skeletal open bite is rarely used .my mare because tilling 
esteocomieson a Le Fun I lewl haw largely replaced this 
technique. The posterior maxillary segmental osteotomy, 
however, has several other indications. Ir may he used to 

close gjipi In the jtueoltf process when tettti aire 

missing, or 1o rarrcift asymmetries in the arch form in 
any dimtion. 

The technique is most useful, however, when The lesser 
fragment In patients with cleft lip and palate needs i» be 

repositioned. Miniplates, but especially rnicroplatcs arc- 
almost indi spensablc for stabilizing the Fragment. 



Technique 

The technique most commonly used entails a buccal mu- 
copetiOHeai pedicle as the nwin bfeood supply to the 
fragment This implies that a relatively smaM vertical In- 
cision can be made which, of course, limits the access. 
After completion of the osteotomy through a palatal inci- 
sion, the fragmem »■■■ maneuvered into place and fixed to 
the main fragment using an acrylic splint. A suitable 
four-hole microplate is selected, which may be straight 
of L-shaped. In most cares only one mirrpplate can be 

placed, fixed with 4 mm or 6 mm screws. Defects ft Jutt- 
ing From positional changes of the segmen: should be 
grafted |Mt-fer.ihly using autogenous bone. One plate 
dcrts rwl provide enough stability but irt combination 
with an orthodontic arch wire or acrylic splint, or both, 
stability is usually adequate {Fig, 18.2). 




Fig. 18.3 ftHEcrhir ugmenrt ucured with 
one laur-tioie mkj-opldlL* jud jii M<ryllc 
aptiut wlrtd to ttfefi fflttEJidry lerfh 
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The places can best be fixed it the zygomatic buttress 
jfwJ alongside rhe piriFonm aperou^, since The hone m 
these luCJlimis is uuidlly thicker clian in the canine fossa. 
Mintplates or macroplaites arc bent to Follow the curva- 
ture of the bone structures or to accommodate discre- 

^^WMft «Hsfttf ftft£ft£$r Micropostcrlof 
plane. Two straight Four-hole or L-shaped plates on each 
side are usually sufficient to adequately stabilize the 
maxilla (Fig. 1H-.3V An -iddiTittn.il ptw. phm^rt horizon- 
tally under (he piriform aperture, may be neces-wiry in 
the case oF midline splits to adjust for transverse discre- 
pancies. This plate can be bent under the nasal spine 
(Fig. 1W), The uffie Applies when simulMfieoirs 
segmental osteotomies are tarried out in the Ncuspid- 
mol^r area. 

Bone graFts should be used when defects are apparent 
■after repositioning, of the fragment. This Is particularly 

important when Che maxilla is moved downwards. The 
blocks arr contoured to Fit the gaps in the Lateral sinus 
wall and preferably placed with their cortex towards rhe 
plates ( Fig, l&5}. If necessary, a screw may be inserted in 
the free bone graft Co help to stabilize the graFt. 




Fig. Ifl 4 Four-holr micrnpl'ntr brnrt amund frhp ru^l qvirar 
and fined ta maintain the- tran-svrnr- pnutian t)i the m> 
panded maxilla 




Fig. 18,5 Rwr fgur*M* plitef to fix Hit 

rsttrudrd maxilla. IntPipmitfciraal bone qr^Fl; 
in pljcr 
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Quadrangular Osteotomy 
Introduction 
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»! 19G0"J P is especially useFul For patients with maxillary 
hypoplasia extending to the infraorbital and zygomatic 
area, Several medlfkauons have been described, mostly 
related to the extent of the osteotomy in Ihe lateral orbi- 
tal waJI and zygomatic aica. The basic benefit from this 
osteotomy, however, is the improvement of infraorbital 
and nular projection when ihe whole zy^iiiritic-mHHii 

lary complex is advanced, leaving the nose behind. 

Miniplatcs and micro plates wilt provide suFficicnt sta- 
bility. If applied properly in srraregic locations: addi- 
tional iiicemuxiElary fixation nwy be necessary for a lew 
weeks because it is tide always possible to achieve truly 
rigid fixation. 



Technique 

A modification developed by SlOehnfoi arid BrOurti 
{199&) is performed by an intraoral route. The nasal 
aperture, infraorbital rims and part of the lateral orbital 
wail with The zyaomatk prominence is exposed via a 
vestibular incision, which is carried all the way la (he 
back. The osteotomy runs to the infraorbital rirn, al- 
though the bone cue runs around the infraorbital fora- 
men, to prrvcru dairuee to I he nerve, The Umer^l bone 
cut may be earned as far laterally as necessary, but 
should include the zygomatic bone. Hie extension in the 
Literal orbital wall depend* &n the needs oFthe patient. I f 
Chat pan needs to come forward as well, a coronal inri- 
sion may be necessary to gain adequate access to this 
area (h,g. JM-.6X 

After advancement oF die rnixiih arid reroporaey in- 
termaxillary fixation, the mandibulary-maxillary com- 
plex, is maneuvered into position. Bone grafts an* con- 
cerned and tiHid ri i hridfte t he jjips. parttcuiarty in the in- 
FraorbitaJ region and Che zygomatic and medial areas. An 
onlay graft is used to cover the infraorbital foramen, but 
care should iw taken not to put pressure on the nerve. 
Fixalion can be achieved bv p^l E H:ln^ a 1uui Iwil** pUte m 
the zygomatic area, which crosses the gap on both sides 
{Fit 1S.7). IT enough space is available, a second plate 
may be placed parallel to the first one. 

There is not usually enough bone volume available to 
place another place in, for instance, the medial area. The 
infraorbital "\ving.' is lyplcaJly very thin and rhe presence 
of the lachrymal duct precludes placement of screws in 
the lateral nasal: wall This oFten leaves rhe maxilla at- 
tached 10 frilly twt> or Four' pure* in sj*e posterior area, 
which theoretically ma# allow for a tilling movement 
Intermaxillary fixation may therefore be necessary For a 
h'-.v weeks, The lengrh of this period depends on the 
degree of mobility shown by Che maxilla This ihuuU! hi* 
monitored closely by clinical examination or 
cephairimetrk evaluation, 




Fig. lifl.fr Dtflgn erf qiudranqular iKt^otprny woWing ttw 
courif- gf tfw Intraorbital ncrvt. Dirilrd hnr rrprf vnta nl?np 
\\nn in Llw I j1rr.il nrh*l jI rim, lor whk h J t lii i:-ijJ iitchinu i\ nrtrv- 
iJry 




Fig. 1S.7 0f» or two miniate* secured along th* inhm-zyt 

qouiaek CTWt on both ildr* provide iuff icwnt liability 
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Le Fort II Osteotomy 

Introduction 

PDFREE^C^I^^^^^^^^^ H«dMDn and 

Jackson ( 1973X is designed lo correct nasomaxillary hy- 
poplasia or depressions resulting from trauma. Limited 
numbers cti parienrs may benefit from [his osteotomy 
but, when indicated, it *eivrs its purpose well- H I* par- 
ticularly useful for patients suffering from Binder's syn- 
drom? and some cleft patients with a hypoplastic masc- 
illj m t'omjiinttioii with a depressed nasal bridge. 

The best approach Co the iyso-orliBi.il *-i implex K 
achieved through a coronal incision. Plates used to 11k 
the fragment, therefore, should be as small as possible, 
since [heir removal would require repeated coronal dis- 
section. For this reason and becdutt [he bone to be used 
for osteosynrhesis is usually thin and prone to break 
when Luger screws are used, micraplates are the best so- 
lution 



Technique 

Access to the nasomaxillary complex ii gained through a 
coronal incision and dissection to the orbit and nasal 
bridge. An intraoral, vestibular incision will allow expen 
surc of the infraorbital area and luben^ity. The Infraor- 
bital rim should be exposed through cither a conjuncti- 
val 4F subcilfcary inr ision. After completi ng the bone cuts 
in the way described by irmiiei sftii and Jjckson (107S). 
the nasomaxillary complex is mobilized and lproug.hr for- 
ward .^hen pmper advancement has been achieved, in- 
fermjxill.iry r'lkarion is applied and the mandibular-raa- 
somaKillaiT complex is maneuvered into the desired 
position. Bone grafts are contoured; and used So- I ill riie- 
gap*, especially in the nasal bridge au*a r the infraorbital 
rim and literal sinus wall- In most cases it is necessary to 
use an onlay gran -on the durtum of The nose. For rh is rea- 
son careful subperiostcal-subperichondrial dissection 
should be performed, which may be carried as far dis- 
tally as the tip of The nose. 

An appropriate piece of cortical boil* jltould be carved 
to fit the recipient site and inserted. Stabilization is 
achieved by fixing four-hole straight or L-shaped micro- 
plates along the nasal br idjte and die infraorbital r|m$ 
and, if possible, along the infrazygomatical crest 
{Fig. IP.Bj The plates should he bent to adapt to the cur- 
mature of th* bene and the steps and can he fixed with 
4 mm or & mm micro screws. 

At the end of the procedure intermaxillary fixation can 
usually lw rele.ived. tince four-point fixj[ ion will be ade- 
quate Loose intermaxillary flfcdlion with rubber bands 
may be used to guide occlusion if indicated. 




Pig 1§ a Majcllia advanced according tn Le Fart II pattern. 

Mir rnpldlei jfcung I he iijujI bridge, inlrj-urbrLiI riiPl jfid irvfrazy- 

gamj.ik.jl cren pruvkJc wf fcfeni stability for advanced martila. 
Canfcotancelloiri bone grata are necessary tofll the gap* 



U Fort III Osteotomy 



n 



Ihe Le Fort III osteotomy {Gillies and Harrison,. 1950; 
Ifessier. 19ft"? }. carried out through a subcranial raute r has 
only limited application!. Patients with lusomwcillozY- 
gomatical hypoplasia or recession because of trauma 
may be candidates for e his type- of osteotomy. Mild forms 
of telecanthus or hypertelorism may also be treared 
using a modified Le For* 111 o^Letrttiiriy. This Mteofomy 
may also be carried out in conjunction with a Le Fort I* 
OSEHHOmy* if the hypoplasia, in the dentoalveolar area is 
more pronounced than in Che midbcijl Rfjsfk Mini- 
plates and microplatei may be used because usually 
relatively thick bone struts are available for screw fixa- 
tion. MicroplJKes. however, aie preferred, becius* plate 
removal would almost necessarily imply exposure of the 
naso-orbiral skeleton again, via a coranal approach. 
Mil mlc l.t[e} tend rnslusw through the relatively thin skin, 
whereas micro-plates can be left in place 
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Tettinlqut 

Just as in the Le Foft ii usteotomy jceruio the nwaillofa- 
cial skeleton is- -achieved by a combination of a coronal 
ijjcly^^^ia^r^^^ ^ipjr^oral vestibular inci- 





titis^r WjTOI* njisomjhxilftozyjDO- 
mai leal ifta can be adequately csposed. The osteotomy 
is carried out as described by Gillies or Tessicr oj mod- 
ified in any way to meet the needs of the patient, Onfe 

the osreoromy is complect the whole wmpfcK is gently 
mobilized and brought forward. In.tcrcnaxilla.ry fixation 
is applied and the rnandkbular-maxillary complex is 
maneuvered into place. L'ftrrirncaincpllQUS bow grafts 
are cumuli irtl to fit the defects that are she result of the 
advancement of the fragment In particular, the lateral 
orbital rim and nasal bridge- form ideal areas for plate 
fixation (f is. 18.9). Minipltfes or mltrapUtes are 
elected rind beni Eo fit the anatomical situation. If 
possible, four-hole plates are selected in cither shape to 
accommodate the needs. Since at least a four-point fixa- 
tor* can be achieved, the fixation can be considered 

sufficiently rigid lo allow for immediate release oF inter- 
maxillary fixation. 



Osteotomies in Cleft Up and Palate 
Patients 

Introduction 

Maxillary osteotomies In f left lip ;iru1 pmLue panenr* ar* 
different ill lhat scars limit the maneuverability of the 
fragments. The vascularization of the tooth-bearing area 
is also impaired both by scar tissue, because of previous 
operations, jnd Jfljcofliitil aberrations Inherent m rhe 
deform \ly. Several studies have shown that the stability 
of Le Fort I ostcatamics using wire osteosynthesis is far 
from adequate. Segmental o&tpotombes as proposed by 
Titfriiirin. 5toelaiip. and Gallia •! I960) appej? to give rise 
to better results. This technique also allows for simul- 
taneous closure of the atveolopalatal bony defect 
without purring rhe vitality of the fragment at r|sfc P 

At present, most patients with deft lip and palate will 
undergo early secondary bone grafting al age B-IGyrare_ 
This allow! eruption of the cani ne into the arch and orth- 
odontic alignment of the neerh. Yer, m approximately 2OT 
of such patients •* Le Fort I osteotomy is indicated to cor- 
rect a maxillary hypoplasia or misalignment of the den- 
toalveolar segments. 




Abb. 1 3 9 Le Fori III aitKrtmny to 
*tfvdiit* lite rriidface. Ncrfe LDitko- 

cancelloLrt bone grata m the gaps o\ 
the lateral orbta! wall a/id nasal 
bfKJqc MieropAates alorHj nasal 
bndqi* antf lateral orbrtal wall pro- 
wide wuFfKirn! liability 
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fig. 1S.1 1 MAKlH^y fegnwit* In 
j [wsteppt with unilateral deft pa- 
lace harvr fawn trrured with tub 
crop lit ci. Oiiu (> Jtr r. uvrd In 

IjiiLye f Jil' Lii'M' which >:J(K 's* : it 
stability ol tfie tran&ttttfr reposi- 
tioning. Bone grafts are used to fill 
th* gaps and- the -alveoicp^tal deft 




Fig, 18.1.2 Inclilcin u^rd to ap- 
proach the bil-atf-raJ rlclt lip ami 
pjljte. Ttv tw« Literal Fr*j tiitiU 
Mr j^jrLijLl'^d through J Curwidhng 

technique 



qu.m>|y fixed, The Aerylk fplint PD COf^UIKtion Willi the Wilt protutriy ritrt bur rifcid enough lo allow for e.irfy re- 

one plate will be enough Co- provide stability. In rases of lease of intermaxillary fixation. In those patients a pc- 

bilateral clefts, in which There is not -enough access to fix riod of 4-& weeks of intermaxillary fixation might be 

the posterior fujinwiKs w*ich rwt) placet hcIl fixinon iwesmiry to obMin .i «uud mulL 
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Introduction 

The simultaneous fMreoromy of the maxilla and 
mandible, first described byObwefceier in 19^0. runs The 
risk of incorrect position af the maxilla, the mandible 
and both condyles, if ir is done wirhout full supporting 
WdCitiii. including (bur not limited to J an exact diagnosis, 
preoperative orthodontics, operation planning, (method 
and simulation} and carcFul postoperative controLThe 
use of miniplates and microplates in the midface and the 
mandible has led to itearer convenience for patients; 
nevertheless, without Che additional supporting, activi- 
ties referred ro above results will be dependent solely on 
rhe experience of the su rgeon.Through the last quarter of 
i he TOth Century. stonificafltdeveiopniems I" surh fie Ids 
as operation planning, operation simulation and ijpptirt 
skills and services have led to reproducible, lading and 
stable results from rhis operation. 

Tliedouhle-iplirit method ILindorf. I9"77) Is frequently 
used to control the horizontal dimension during the 
step-by-step positioning oF maxilla and mandible in 
reaching a neutral occ lusiori. Conrralling che vemcal di- 
mension is done intraoperative^ by direct measure- 
ments between screw holes above and below ihe Lc fori 
I osteotomy line, or indirectly with extraoral appliances 
(SpKulJAd and JJckwn. 1984: Neuben. &itter t and 
Somsiri r 1988: LuhrandJ^r 1994]. or intraoral!* using 
positioning plates (Wangerin, 1-990). 



Technique 

After preoperative orihogjuihk treatment, extensiw* 
clinical diagnosis, planning and simulation of the opera- 
tion are performed. 



Clinical Diagnosis 

First controlling, registration and consideration of the 
following clinical aesthetic parameters are necessary; 
Clinical esthetic parameters are considered and re- 
corded:, including ihe vertical hdal symmetry embrac- 
ing the harmony of the three parts or the medial section 
oF the face, rhe Eaugh li rw or the upper lip and the profile 
of the face. Ttl£ stnmarftfifurhbc system is evaluated, in- 
cluding the chewing function, tongue and mfcrnk muscte 
activities, condition oF the teeth and the periodontium 
and function of hoth temporomandibular joints. 



X-ray Diagnosis 

A panoramic X-ray is taken ro judge rhe position of rhe 
mandibular canal and the wisdom teeth, when present- 
A Lateral cephalo^rarn is made foi the Bergen analysis 
(Hasund, 1^74), which provides inFormarion about max- 
illa^ and flundibgkir flrowrh. In cases oFasym metric* af 
the Face a posterior-anterior cephalogram is necessarv 
to determine the skeletal dimensions of abnormal jaw 
growrh. Ihese analyses are the basis for planning the 

operation. 



Model Diagnosis 

The unstable malocclusion leads to an undefined posi- 
tion of the condyles (Fig. 19.1 J. Therefore a check bite in 
Cymric occlusion is performed ro put the condyles in a 
physiologic position [Fig, 19.1). These condylar positions 
are monitored radiographically while using the check 
bite. Plaster models of the maxilla and mandible an? 
mad? ro analyse the onhodonrically-aligned upper and 
lower dental arches. 



Planning 

Cephalometric measurements on the lateral ccphalo- 
grarn determine the planned maxillary displacement. 
The esthetic parameters are considered. Then the 
mandible is placed in neudal occlusion to the maxilla. 
AFter analysis of the new facial profile a decision is made 
to determine the chin correction. 



SJmularttan 

The model of the maxilla is cut at the level of ihe Lc Fort I 

osteotomy line. The model of the mandible is cut at the 
lower border oF the mandible. By using the centric check 
bite, which is equivalent to ihe first splmi. these wiwrdte 
models are arbitrarily mounted in an Individual articula- 
tor system, for example a SAW articulator,, so that they 
^it level with *n upper plane corresponding rorhe lower 

border oF the mandible. Thus both jaws can be shifted in 
their proper planes. Subsequently the maxillary model is 
looseiwd from the upper plane jnd fixed by means of 
glue in the new position. The second splim is prep aned in 
this relationship. 
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'Ml Llnvtablr djtt Ml mjkKclL»fon and jntrnor open 
brie wrlN cDntinuauily dunging trcchKjl contacti, inteti- 
lilnrd during orthodanEk movement of the lerth, and pff- 
rfUAMCly champing fKttiliun* uP birth »rtd»KJ«buld» condyles 



fig. 19.2 Prr<ipprjtivp nanndl poutiofisng of both nun 
[fibular condyle? by jn DctluulsfiftfTt r which determine* the 
majtillurrHnditHuUr reUrtlon 



The mandibular mwM is then loosened from the 
t plane and brought into a neutral occlusal relation- 
ship in the maxilla. The mandibular model is. glued to the 
luwrr plane, the diller*fl«.e m heighi tM-icijt filled wirh 
piaster. The third occlusal splint is prepared. 

If maxillary advancement is not possJMe, is for ex- 
ample m a cJ5e of ewfenie cl*ss III nulofflvsion with a 
deep bite at Che upper frontal leeth. a fourth splint Co 
spread the dental arches musr be prepared first to per- 
form this simulation. 



Surgery 



The maxilla is exposed From the piriform aperture to the 
maxillary tuberosities by a buccal marginal nm incision 
In Che mandible Che bua a3 and hngiul parts of the angles 
of the mandible are exposed by incising the gingiva from 
rhe premolar cc> ihe anterior edg? of The ascending 
ramus, and by separating it front I he inserting masselcr 
muscles and the pterygoid muscles. The first splint is in- 
serted, rhe condyles are placed in the physiological posi- 
tion and intermaxillary R Ration is applied using rubber 
hands or wire ligatures. 

Two rigid titanium positioning plates are bent ro fit 
the distance from the body of The r^ama to Che butt* 



feifftte of the fiundibk M either tide, without IcrtsiOfi 

(fig. 19.3 [l They are fixed with two monocortical screws 
on each end and immediately removed. Their purpose is 
to enable rhe centric condyk-fossa retecwmhips to be 
maintained during the operation. 

Inferrna&JILary Fixation is released and c he first splint is 
removed, a te fan | osreorofny is per fin nfc-d and The 
rntoilla is completely mobilized. The second splint is in- 
serted and the mobile maxilla is fixed to the intact 
mandible by means of rubber bands (Fm, 19,<l. thetftpx- 
iltoniandibular nnnpkfl can now be rotated cxaniaEly by 
a rotational movement in both temporomandibular 
joints j Fig. 195 . I he new position of rhe maxilla is con- 
trailed by the po*ilioninK plates which, refined to the 
buccal surfaces of the mandible and after rotation of the 
nuxjIlomandibuJar complex., rigidly fix ihe maxilU ro 
the .zygoma in its new posilrcMi when the cranial screws 
are inserted on each side. Thus the position of the max- 
iii/i n controlled in all three dimension* and rhe maxsLla 
is rigidly fixed with three-hole of four-hole or L-tonned 
miniplatcs ';Fig. 19J.J. 1n cases of exact bone contact, the 
use of mkrciplases is possible; in cases uf davtocranul 
m.iM lary inoranr^! |jj Kfftrs are used The preferred 
position for the screws is the zygomatic crest and the 
piriform aperture, the iwo Mteftor faurtffe^ses of the 
PTUHJlkL 
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Fig. 19.3 Siirgwy. Aftef pJaeemwiB of the first splint the 
mamdlUe Is fiaed vMUh both condyles- In -a normal position, using 
two rigid titanium positioning plates. wnkh *re ben; to fit the 
diM^n^ From the IxKiy nF thp ^ygomj to the buccal surface oF 
Che mandible 




Fiy. 19.4 Siii-gfcfy. Af tcf U FtirL I QitefftomY, total rawblllzathwi 
of Une ma*rlla, placement of ttie- second splint and frxitton of the 
rw«ia to tlie mamfrble. the rrw'liomandibular compta* is *u- 
torotatwL until the crania! plate holes correspond to tfie senw 

hi?*^ in thr body ol |hc ryywTin. Ccinlmi ::■ rhi' nrw pcitilKin al 
liir m.iKilld m Llwrc dimenHciiv. is pimiblr 




Fig. 19.S Surg#ry, The maxilla Is Fteed In the pAarwied new posi- 
tion by placement of plates al tile zygomatic crests aiid piriform 
rim*. Thr- np*-n, N* is competed mi the maxilla is advanced *n 

Ihc planned pnviEiari 




Fig. 19_6 Surgery. Sagittal splitting oF the ascending man- 
dibular rami with removal c^ Hie buccal cortical plate and plac- 
ing the mandible m the planned rMwrtkwi, guided by the thM 
splint 
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rkj. 19.7 Surgrry. luawfitrlg of the medial pterygoid mirtcle 

ji the inner artgle ut the rnandibJ* to avoid ifie- nrtapse mow- 
meal of the mandible 



Fig. 19.8 Surgery. Aftet using the third iplint and after phywo- 
tagk repositioning ol both mandibular: condyles, fixation of th* 
mandible by means oF transbiraaJy -placed position screws H 
performed 



Hie positioning plates,, intermaxillary immobilization 

and spJlnt cm now be removed again, Swbseqwncly. the 
satgictal splitting, of the mandibular rami is performed 
(Fig. I9.fi, 19.7X After mobilization of the ostcctomized 
mandibular body the third splint is Insemd and wired to 
Che mdudlla. Thr mobi&e mandible is mewed m fit Che 
splint and fixed to the maxilla by rubber bands. The rigid 
positioning places are inserted again to ensure correct 
posic ioning of l he condyles by t*un netting Ute buccal sur- 
faces of the mandible with the zygoma. By means of 
chree or four position screws placed trantbuccally into 
Ehe mandible the condyles are kejrt in tN'ir phy*iolugiK' 
position { Fig. 1°..§X It is possible to use an angular screw- 
driver For the intraoral approach without an exuaoral 
buccal sub incision. Manipi.nrs on Che buccal aspect of 
the mandible can be used to fix the sagittal osteotomies, 
lei ij-.t"-'. where a pjtienc has a cleft lip and palace the 
use af positioning plates is not recommended because ui 
the risk posed by the disturlwd bfcood supply to the max- 
illa. In these caw* very limited bone exposure Through 
the vestibular approach is ntn suitable for placing posi- 
tioning plates. 



Once intermaxillary fixation is removed, the new tem- 
poromandibular joint funcrion ii Finally concfnlled by 
using [lie third splint fur six weeks. 



Skeletal Stability 

One year postoperatively, perfect vertical and horizontal 
skeletal stability of clra 111 cases after cofnftti&n is re- 
ported [Hoffmcister and Wangcrin. 1995 X In class II 
cases, [he maxilla is stable, but a horizontal mandibular 
rcldpK of 0,7 s is setn because <>l the high (enston of the 
surrounding soft tissue. Open bite is corrected in all 
cases by maxillary osteotomy. In all class III case* wirh 
open bite, a suble horizund*! dimension was seen bui a 
vertical mamillary relapse oF 2.7' was probably caused by 
the preoperative orthodontic treatment or a pathologic 
Eongtw- function. In eld ■ ■ I ! cases with open brte s the open 
bite correction was suable in all cases, but there was a 
small horizontal and vertical maxillary relapse. The 
profoable explanation is that the change of maxillary 
position in two directions, rotation and -advancement, 
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swras to be j Less stable movement. In these cases 
Wangerin and co-worker considered using a bone arafc 
from [he hip>. II" in open bile alone was- correcced by max- 
illary osteotomy, there was an -amazing skeletal stability 

PDFRE3ft^G^lf^A^M^ 1395). «e- 

OperaiiOil ih 21 of patients wds necessary because of bad 
splits, temporomandibular joint problems, or malocclu- 
sions. 

Because of che good results Achieved by this method 
HofTmeister and WajijjcrLn ( IM5) have extended the in- 
dications for bimaxillary surgery to include correcting 
low fahe pofinons of [he maxilla Jrtd mandible. Around 
80* of class 1 1 and class 1 1] orthognathic surgery cases can 
be corrected by bimaxillary orteotomies. 

When only nrundibuljf iuwry Is Indicated, cbe p«i- 
ti?on strew technique can also be performed. Before 
sagittal split osteotomy is performed, mandibulomaxiJ- 
lary position plates ate applied wjrii the tpllnt in a cen- 
tric position and are uken out immediattly. 

After osteotomy, the mand'.bk' is brought into the class 
I position using a second splint and intermaxillary fixa- 
tion Is undertaken, The position places art applied and 

position screws inserted. Once the position places are re- 
moved, the planned mandibular position and occlusion 
are confirmed. 
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Fig, iti-l Thr»-fllm*ni4opul cor- 
re rtkm of tta spHt-ft* plate after 
fiMJtlgn by tWQ XTOffi in tfit prp- 

icimaJ irtpmrnt. The fldjuslahfcr 
cl, imping Hrmrnl ii in pnuTion, The 
cljrnpncj clenienl ImWi Ule prmimal 
and -.Ii---! a il itqn-fil j sjfely ill platfr. 

AFtsr ifis rrondibte lw b^en coi- 
rectiy positioned, the two distal 
screws are placed mowKortically 
Into the bone plate and the clamping 

rWrnrnf it (hrn n-mnvrd 




Fig, 20.2 A nwdllkartkm eP th* ad 

juvtahtc mmlplatr. 
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Hypertelorism 

The surreal correction of hypertelorism, perliaps rhe 

most breathtaking procrdu.Tr seen in modern surgery. 
was developed by Paul Tessier (1967. 1972]. 

In pri ntiple. The operation conslsrs of c he cutting out of 
the orbits from the anterior and media] cranial fossae 
and medially rotating the upper midface with the orbital 
contents. 

A coronal and a median transnauland (TJflsfroncal ap- 
proach is used to ex pose the anterior half of the skull,, the 
supfaorbiral finis, the whole nasal skeleton, the lateral 
orbital Tims and wall*, the zygomatic complex and the 
i infraorbital aici as Ear as it is possible From the temporal 
access. Often a transconjunctival approach [Sailer, 19-77; 
1978) is used for bener control of the median and lower 
orbital wall. The inner canthal ligaments art exposed 
and preserved and the periorbital tissues carefully 
stripped off rhe bone on all four sides of the orbit. The in- 
fraorbital area and the canine fossa is approached fii an 
upper vestibular incision. 

With the aid of preoperative planning jsing computer- 
ized tomographic scans, three-dimensional Imaging, 
stereolithogTaphy models and Che necessary clinical data 
(Sailer and LrJrj, 1995J, the craniotomy and osteotomy 
lines are oui lined wth a Toller hurr (Fi&. 2l,1 ). 

A simulation of the operation with I he aid of a Siereo- 
lithography model should always be performed. After 
I he craniotomy, a supraorbital bandeau Ls removed and 
the anterior skull base, the crista galli. and the anterior 
olfactory nerve filaments are exposed. First the inter- 
Of bital bone and most of the nasal skeleton is removed 
(Rig. 2E.2X then gradual^ i he bone around the olfocrary 
nerve filaments (using magnifying loops) and the inter- 
cif bical ethmoidal cell} are removed (Sailer and Undoft r 
1987* b)i 

The osteotomies- through all orbiial walls are per- 
formed behind the greatest diameter of the orbital con- 
tents: sometimes ft is ifeet-esury to connect the osteoto- 
mies of the median orbital wal I and the -orbital floor via a 
Transconjunctival approach (Sailer, 19TSX- The zygomatic 
complex is divided tranwervly. in jo mfraorfoiral direc- 
tion (Fig. 21 _J). The zygomatic osteotomy is completed 
below rhe infraorbiral foramen into the piriform aper- 
ture benealh the lower (ufDlnatc. using an inrraoial 
upper vestibular approach A triangular piece of bone 
above rhis osteororny is removed from both sides of iht 
piriform aperture, Both orbitt are gently mobilized by 
finger pressure and by the use of broad chisels placed 
into the lateral orbital osteotomy. 

Now two wires are placed wirhw rhe glabella region 
and both orbits gently pulk'd and pressed together. The 
fixation of rhe supraorbital bandeau to the orbits and the 



calvaria is done mostly with titanium wires, A few mini- 
platesran be used, preferably at the lateral orbital rim, in 
che zyfomattf awa for fixation fff the lyophilized bone 
grafts (Sailer. 1992 X and in I he infraorbital region 
(Fig. 21.4). The defects in the cranial base and orbital 
waJLs are bridged by lyophilized cartilage slices (Sailer, 
1992). The nasal frame wor* is reconstructed by an (.- 
shaped strut of calvarial bone, which is fined firmly to 
rhe glabella region by two mini screws {see Fig. 21. -4 J. 

Ai Ktve end of -surgery the surplus *kin in the frontal 
and nasal area is excised along Che median CTansnasal- 
fransfrontal incision. 



Correction of CranVosyrwstosIs 

The correction of the Ironio-orbical area in a syndmma 
or non-syndroirial craniosynostosis condition is based 
an the work of Tessier (1967) and Marchac et at ( 197-4 X 
The most comiwn fronto-orhital forrecrions have to be 
performed in scaphocephaly, frontal plajiOrtphaly. 
trigonocephaly and brachycephaly. The pri nciples of cor- 
rection of ixcipiral scaphocephaly and occipital plagu- 
cephaly [Sailer and Landed:. 1991 ) are described iJier. 



www.pdfree.blogspot.com 



Copyrighted material 



PDFREE COMUNIDAD ODONTOLOGICA 



Hidden page 



www.pdfree.blogspot.com 



116 21 Craniofacial Surgery 



PDFREE 



Fronto-Orbital Corrections 

The conertlon of a trigonocephaly condition is described 
as a typical example of frt>nco-orbiu3 osteotomies . The 
jim or the DTOccdure is to advance the supraorbital rims 
CO^^^^LftS^^^S.^^rricular. to active a 
rounded natural sky II form (Figs. 213. 21.6}. 

After the coronal incision the: forehead, the supraorbi- 
tal rims and the nasal structures '.without detaching the 
Inner cantM ligaments) Jne all exposed and the craiti- 

uLumy and a supraorbilal bandeau is- outlined (see 
Fig. 2I.S). For safety reasons, burr holes are placed later- 
ally, away from die expected courw erf t he superlcw sagic- 
[*l villus system (see Fig. 21.6). Usually sbc burr holes arc 
made, though sometimes a maximum of eight is neces- 
sary. The most importanr part is the frqnto-orbfcUl ban- 
deau; cht osteotomies run over the fronto-nasal suture. 
alari£ the anterior part of the orbital roof, through the ly- 
gomaticofroncal suture and from rhere far backwards 
wlrhin die frontal, sptwncildaj. temporal and parktal 
borics, depending on the direction of the chosen 
osteotomy (see Fig. 2 13 j. 



The franco-orbital bandeau is totally removed and 
fashioned according to the desired plan. First the Inner 

cortex of the glabella region is cut vertically to allow l he 
supraorbital rims robe bent outward easily. Then, wjch a 

bone forceps, the taicral supnaorttel area and tbefmger* 

like extension of the bandeau arc bent to the planned 
shape. The supraorbital bandeau is fixed to the nasal 
structure by J mamum mteroplate. The fmjerl&kr wmv 
Tior extension can be fixed to the parietal bone in Che 
desired position using titanium wines, direct screws, mi- 
craplates or resorbable QuwyiHhnis miwrlal (see 

Fi8.21*li 

The position of the fronto-orbitaJ bandeau determines 
the widrh of the skull form and the angulation of the 
frontonasal retiM. The enlaTiofinem of the ttanidl 
width can now be seen by che space between the twain 
and the new position of the fronro-orbital bandeau. 

A median scrip of bone Is fixed above rhe ttginal smu* 
system by wjtcs of niicraplates (see Fig. 21.6). This bone 
s[ rip defi ncs the cu rvature of the forehead and the height 
of the skull, on both sides of tlw median bow strip the 

rest of the calvaria is now reconstructed as symmetri- 
cally as possible. 




Fig. 21.5 FrotrtO-orfblMf cmTertkm in trkjanatephdly \mi 

madilted by Saltap. The -aiteotomiei m& a*rafiyi.'d io U i.n the 
iiiius system is protected by a svlp of bow In the mediae skull 
area 




Fig. 21 .6 Ifw fraiftto-Ortift Al fa-andeiu is befit by m bwie for- 

ceps so thai the supraorbital rim* are advanced and more 
prominent. 1hls bandeau is fined by microplates. The median 
t»fie stnp is faed to the supraodnt^ bandeau and tfw parietal 
r-::nn by titanium *ire* or iraioplates, Th* median bone strip 
drtmniurv ihe curvniurr nf |~hc lorrhrad and also the height of 
Ihe- jntnwf il:iri. Pv Fectfr in the c .il^rM arc* <k>wd by tyophl- 
li/rd buiw tK cirli 
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Hg. 21,7 Correction of occipital cranlcwyiiGstQSils. accord- 
ing to Sjilr-r, di^manftratrd in a « nphacc-phnly. Thr- he-art i.i'. 
tn be nhnrlnnrd, widrrcrd .ind wrfiif jfly rxtendpd. Ihr key 
aAniciure w * median boite ilrip ruining from thcverlej; to Llle 
deep output. The bone itfip it given the desired Form, height, 
and length of the skull, stabilized by minlp&ate&and ircraplatet 




and 11*ed to the parteta! and occipital bone by plating, The re- 
^hjmjI bows « Fbjprf on both pd*s o f th* median bow snip as 

■symmetrically at pqniblr. Rntfual detects anc closed by lycphl- 
lired buffir Or c^rLilagt*. !rninnt;jlrly Mrr turgrry Ehr pjlhf r*l 
can lie On llie rettftaErLtLLed utupu" 'br Mime procedure h 

used In occipital plagloceplury 



Fixation is don* by Eitaniuin wire*, rnkraplace* or re- 
sorbable plates. If the skull bones arc very thin only 
wi res can be used. Screws that are too long have to be cut 

to avoid trauma ro rhe duta. Because the volume of the 
skull wil I be larger. 1 here are always ca Ivarial delects pre- 
sent. These defects ire closed using either lyophitized 
bone (homologous cilvjn.il bone or sternum) or most 
often Ivuphilized cartilage slices It h well known thai 
Ellis kind of cartilage > Sailer 1983/ is- transformed into 
the |urienft own bone (Sailer. 3992). 

Ocdpttil Correction* 



severe <ases of occipital scaphocephaly or piakio- 
ccphaly a correction is necessary for esthetic and 
functional reasons. In occipital scaphocephaly, the 

tun* A( cannot lie on rhe occiput and the head is .ilvwys 

falling sideways- In occipital plagiocephaly the patient 
always lies on the flat area of the head. The head cannot 



lake a natural position during sleeping, which may also 
cause further functional problems of the vertebra, 
growth impairment etc. A special technique has been 

developed for smsual correction, of occipital cranio- 
synostoiis (Sailer 199] ; Sailer et at., 1998]. 

During surgery the patient is tying face downward to 
allow easy access to The posterior part of the skull. A 
coronal incision ii made I mm ear to ear and Ehr whole 
posterior part of the skull is exposed, down, to the nuchal 
musculature. The osteotomies and the craniotomy are 
outlined .so that a median boi*e bandeau is created that 
has the sagittal suture line in the center (Fig. 23.71 Usu- 
ally 8-lfl burr holes are necessary for rhe bilateral crani- 

otewny. 

Correction of Occipital Scaphocephaly 

In a scaphocephaJk condition the posterior skull form 
has to be made shorter, higher and wider (see Fig. 23.7). 
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This is accomplished by firw shoftening and bending the 
median bandeau, which is the toey structure in the cor- 
rections of occipital CTaniosynostosis as the fronta-orbi- 
cal bandeau and che ancerlof medun bone strip is for 
anterior craniosynostosis operations. The median ^n- 

CQ^^£?ejH9*il!^ and '* stabilized by 

multiple titanium minifies, mlcrairtates or both- Th* 
bandeau puis -a mode-rate pressure onto the posterior 
cerebral strunurcs. by doing this, the brain widens bi- 
laterally and vertically- The median bandeau must be 
(irmly Fixed to I lie occipital and parietal boiWS by plaies. 
It is the structure that has to carry most of the weight of 
the he-ad immediarety after surgery, the lateral parts of 
the skull art bent io a* to achieve a symmetrical head 
form. There is no absolute need to use mini plates or rnl- 
craplates. exclusively, for stabilization of these lateral 
skull tames, if the median bandeau is well fixed « de- 
scribed above. A combination of wires and microplates 
can be used. 



Con-Mtkrfi In 



PlagtacepJiaty 



In an occipital plagjocepfiaJk condition the aim is to 
create a round symmetrical skutl form to allow the child 
to lie corafortab" y on t he occiput Agai n a median sagittal 
hanritMu is the key structure to achieve this. The pLagkt- 
tephaly is always cotreoed talareralty. diminishing the 
intracranial volume on the 'normal' side and Allowing, 
cerebral expansion on the affected side. In occipital 
plagjocephaly the median frindeau is usually turned 
through 1B0", brnl according id- the dwired form of ihe 
occiput and again stabilized and fixed in this form by 
mlnlplaifS. Then the mining bone structures are 
brought into position J* symmeittcally Ji possible on 
both sides. Osteosynthesis is done by micraplates or 
mimplaws. aixJ wires, as described above (see Fig; 21.7). 
Patients operated by usirij. the median bone strip 
method dearly demonstrated better esthetic add 
functional resulrs than patients operated without the 
median bone strip method [Sailer w <\L I9OT}. 



High Midface Osteotomies 

High midface osteotomies liwlude frontofacial advance- 
ment, the pure Lc Fori III osteotomy, the combined pro- 
cedure of Le Fort III plus Le fort I osteotomy, and the Le 
Fort III minus Le Fort I Miewwny. combinations of these 
with correction o-f hypertelorism have been described 
(Sailer and Grltz. 1995). 

Before miniplite osteosynthesis of the frantofacial 
area was uscd P there was a tendency Co perform osieoto- 
mies of bigger units such as the Eronlofacul osteotomy in 

one block, ihe facial bl-partitwn procedure {Obm>geser 

et qL 1978) and che pure Le Fort III osteotomy. Th«e 
block? could be stabilized by bone grafts and wiring. 
Thanks to rigid ftaailon Ir 1$ now possible to stabilize 
smaller anatomical units using miniplates and rtlkrfr- 
plate*- This allows the position of every anatomical 
rtmciuit to be individually determined by segmental 



osteotomies, without the risk of relapse (Sailer. 19*5; 

Sailer and Obwges*f. 19*1). Use of miniplares and mi- 
craplates in craniofacial surgery also allows reduction or 
the use of autologous bone grafts. If additional bone Is 
Ttec«s-iry h homologous (yophilined hank bone in combi- 
nation with miniplates and micioplatcs can totally re- 
place autologous bone in craniofacial surgery fSailer, 

1992X 



Segmented Frdnto-fadal Advancement in- 
cluding Le Fort III plus Le Fort I O*t«tomy 
In Two Parti 

This procedure exemplifies several high midface 
osteotomies in one operation. The procedure should no* 
be- performed 'fwfore adolescence (SaiJrr and LandolL, 

1991 i 

The indication for I his prrftdurt is uSuiHy a syn- 
dromal craniosynostosts like the Apert's or Crouzon's 
syndrome with retrusion off be forehead, the infraorbital 
bony structures and the tooth- bearing parr of tlw max- 
illa; Ihe most striking symptom in these cases is the ex- 
ophthalmos. Most of these patients show also a very 
hijih pjJate with narrow maxillary arches and an open 
bite. 

The segmental frantofaciat advancement procedure 
(Figs, 214-21.10) is performed using the 'sunglass' 
osteotomy (Sailer and Undotf, 1991]: within rhe laieral 

orbital rims and lateral orbital walls a bony pillar is pre- 
served on both sides from where the osteotomies of the 
orbitai roof irtd the- orblul floor ate performed. The pil- 
lars serve ai reference points for measuring the different 
movements and as fixation points for micro planes and 
wires. Ttw Intraoperative timing, denunds that the 
osteotomy and mobilization of the midface by a Le Fort 
III osteotomy be performed first. 

Before full mobilization of the mfcdface is undertaken, a 
Lc Fort [ osteotomy tan be performed and che tooth- 
bearing part of the maxilla mobilized using broad 
chisels. The palate can ah&o be split parasagittal^, to cor- 
rect narrow arches, 

Intermaxillary fixation is applied, followed by posi- 
tioning of the zygomatic complex and infraorbital region 
on each side. Asymmetries of ihe infraorbital areas can 
be cor rected by a paramedian splitting of the nasal bone r 
which allows for easier tilting of the zygomas accofding 
io need (see Fijs. 2LS-21.10]. The jy»tpnfwflc booes are 
now fixed to the zygomatic arches, in combination with 
tyophitized b.ink bone, with miiuptate^and to the lateral 
pillars, using. micropores. 

After this, the intraoral Fixalionof the maxillary halves 
takes place, again using miniplates and lyophilized bone. 

The nasal bones have not been fixed at this stajte. The 

craniotomy is performed, once the midfacial structures 
are stabilized. 

This partkular intraoperative sequence is necessary 
because it would be very difficult to mobilize the mid- 
face after cran u id i my. The fionro-ocbital bandeau is then 
osieotoiniied [as described earlier fro isolated crania - 
synostosis] and advanced according to the preoperative 



www.pdfree.blogspot.com 



Copyrighted material 



High MkJfme Osteotomies 1 1 9 



PDFREE COMUNIDAD ODONTOLOGICA 




Fill, 21 .8 Qtfwtomy Unci foe * Mpmerated frofl- 
t^Fjrlil jdMnrrfni-rrt mrludlflfl L# Fort III phif 

I DutEwtcHmy. T\]\% \* indktifcd Tor wvot forou of 

lyiidrgirui c riinknyiscnliHiv «ind permih lurwjkrcj* 
pmiLifriling at '.hi*- whulp niidljcp and IrnivlrnirtH- 
Uldf£d 



Fig. 2 1 .9 All afuEamical key slructurw ©f the 
midlac* and the larrficid are mobilized . tynl-r 
the p.ir ji i il'cIuiii ridi-dl tisk'ulcHllp wtiich jflkiuft ljfi« 
ing at *he irtfrjof bital itrutturrs and qI Lhe ,-y- 
gom*s. Irwitpf nd*nt d each other 
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Introduction 

In craniomaxillafactaJ surgery, the use of self-tapping 
bone screws is now vi rrually universal in osteosynthesis 
CO ildfoilize most ikekla] and mandibular iTdcLureS and 
deformities. The requirement of drilling a pilot hobc to 
us* convfncjonjfc self-rapping screws is a rime- consum- 
ing eatra step, which has some potential disadvantages. 
These include damage to nerves, toach roots or germs, 
[hernial bone necrosis, screw stripping due to an ever- 
drilled pslor hole especially In Ehln cortical or *oft can- 
cellous bone, drill bit breakage, improper drill bit size 
selection and, finally, the extra cosr of single-use drill 
bits. 

Normally, self-tapping «:mvi (Champ? er aL, 197£b) 
have asymmetric threads with sharp edges to the screw 
slufL The surface of the threads is nearly perpendicular 
10 che direction of pull-out force., to provide maximum 
load transmission. The thread spirals around a cylindri- 
cal core with a patch— rhe distance between the threads— 

of (3.75 !»m or l mm. A curling flute ■> engrawcl pt rt*e 

leading end of the threaded portion of the saew 
(Fit 22.1). 



Technique 

After a pilot hole, of a diameter comparable to that of the 
screw's core, is drilled, the sharp flute cuts rhe bone in 
preparation for the threads fun her atong the screw shaft 
as the screw is turned (Fig. 22.2}. 




The ability to insert drill-free screws without the need 
to drill pilot holes beforehand was enabled by changing 
the tip of the screw. The pointed screw tip with its thread 
Is comparable In design 3itd function to a corkscrew. 
Here, in contrast to scfl£-f apping bane 2Strrwi P t he threads 
are spiraled along a cone-shaped axis of rotation up lo 
the screw's peak. Again, che thread pitch is 0.75 mm or 
1 mm An additional tutting flute cuts pan of the hemp 
like a chisel and acts as a channel for the ncmova I of bone 
chips produced at rhe cutting site. The threads cut into 
the bone must not be broken or compressed. After drill- 
Free- screws are inserted, bone dust accumulate* around 
the screw head (Fags. 22.3 r 22.4). 

Eh'i.ll'free screws ire av-u^hie in Iwh micro (1.5 mm) 
and mini (2 mm) diametcre. in a dompreheiisiw expert* 
mental trial Heidenunn et at (1996) compared different 
p^ramerpis (such as insertional. maximum torque and, 
especial ly. the pull-out fori'e) of -common titanium wlf- 
tapping micro screws and mini screws with drill-free 
screws ol* the same size. Test materials included man- 
iiihiiWr cortical bone of pigs and. to enabl* a statistical 
comparison between the parameters of the screws u^d. 
hardwood and PVC as a homogenous substance with 

coiwim; material qualities 

Depending on the thickness of the test material, the 
measured pull-out force of drill-free screws was found lo 
lie between 70ft and 104% of that of self-tapping screws. 
The maximum torque to tome a*¥l wood was comparable 




Fig. 22. 1 Technical dc-si-gr at j wll -tapping urnv 






Fig 22 2 S#lf-tapplng urrvu. JnwnkFi rind tightening into 
: 'i ■ hnnr jllrr pnfpdralKHi fi4 a pi I til hcile 
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Introduction 



Reconstructive prepiosthetic surgery can be defined as 
the restoration of oral function and Facial form, rendered 
deficient Through kiss or absence of teeth and related 
^uKrures. by vi comfcHinJiciori of surgical and prophetic 
means. Nowadays the application of endosteal implants 
has extended the scope and effectiveness of reconstruc- 
tive prpprosfhetk swrgery (Cawnnd and 5wling.i l**^.!, 
01 I he many variables that gt/vern the u1* af Sitfh im- 
plants the availability of sufficient bulk of bone is the 
most important There is a progressive reduction in the 

residual alveolar ridge*, fol lowing The low of twin, du* 

to alveolaT bone resorption, which qccuts relatively 
rapidly in the first year after tooth Ides and then con- 
tinues at a slower rate for many years 'Mallgjen, 1572). 
This pfocess occurs to a E.rewer mem m she mandible 
'.:«nipared \o Che maxilla and Leads to a quantitative and 
qualitative reduction, of the alveolar bone. 



Cawood and Howell ( 19BS) analyzed patterns of alve- 
olar resorption and described a pathophysiological 
classification of a I wnlar resorption which is accepted in- 

ttnruiiondlly (Figs. 21A t 212), 

When considering reconstructive preprosthetic 
surgery of the edentulous jaw it is important that the 
clinician fully uftderswfids the atutomic-i I consequences 
of rtduciion of the residual ndges. Eased on a classifica- 
tion of the cdcntuloais jaws, changes in the relationship 
of the jaws to each other, in muscle relations and func- 
tion, in the orj : l mucosa and m facial morphology have 
been measured relative to the sta|^ of resorption of the 
edentulous jaws (Cawood and Howell, 1991}. 



mm 



AMTlfflOA MAXILLA 



2D 
IS 
10 



/■• 



■•/ 



POSTERIOR AAAXILLA 



15 
10 

i 



V 



\ / 




■I 



III 




! 

! 

r 

t 



!Wf 



■I 




IV 



I 



v 




1 



[ 



IV 



Fig. 23.1 Classification of -edentulous Mvw (maillla). fl^t IV. narrow alveolar process: Cass V. flat ridge (loss oF alveolar 
II. post dentai extraction; Clfl" H . hrnnri alvrgJar prior nv: CLm procen) 
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FN]. 23.2 OjiirificjtNHn □! edmtulatfl JtfM |i 

Lldw . pGtf ikM-Ul ewVAClim; CJJM II, bread &&&M rkkjp; 

Gats rv. toiife edge atool jf ndge. Class V, flat ndge Jf«ofptiofi 



ul dlvf'jljr prutc vyi, Gj^ VI. submerged ndgc -ircHDrplKHi of 
Haul pm#U) 



Anatomical Consequences of Jaw 

Atrophy 

Intenrch Changes 

With progressive resorption from claw I to diss VI there 
ji¥ rhiw-diiiiHiKiAnjI ttungps m jaw relations. Ajvrero- 
postencjfly the mandibular and maxillary artftts become 



NtKMtef, TftMftverttlK due ig the partem of revorpewn- 
Ihc maxillary arch becomes progressively narrower 
while the mandibular arch becomes progressively 
broader, Verne jlty ihe mret^rdl dftUIKe IfKIMM al- 
(hough Ihr* is counteracted to some extend by the verti- 
cal shortening of the lower face caused by Ihe aur&rota- 
rio-ii of the mandi,hl£ ^inducing a more prominent chin 
and progMthk jaw nelatiunship (Figs. 23.1-233]. 
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FkJ. Z3-3 DtMilJle Jaw. Ncrmiil-ileiMdl, jaw jndM?it Imur rrfa- Fig. J J. 4 Edentulous Jaw. Fnc machrnenl of lipi, Cnnguc - -and 
tkDnsJllpS floor til irtnulJi ji-uutiaU'd will*, jjw Jlmplw 
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Fig. 21.5 COfl&HJlrtrtce* tfj jaw airOphy, Dwlftditd iOto*r fact bright, ttldtivft pfa§ftAfhi4m r diXl tolljps* of fcrwtr tacrdi soft 

tissue are shown 
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Muscle Changes 

TheatliK"hrrienl.i of the ci immoral musculatur e- and chat 
of the floor oFthr mouth delineate the -pxcenr riff he vtt- 
(^m^&^^^mh^WMuri lo» or alve- 
olar boiw from class I to class VI these muscles become 
progressively moic superficial [Fig. 23.6), 



Mucosal Changes 



unattached mucosa. With the resorption of the alveolus, 
the quantity of both attached and unattached mucosa 
diminishes significantly, in the mandible, *% a result of 
alveolar bone loss, the inferior alvrolar canal becomes 
relatively superficial (Fig. 217). Ln the denrate mandible 
the blood supply i* principally cenrrifugaL arising from 
ihe inferior alveolar artery and periodontal arcades. 
Hdwcwi, in the edentulous mandible the blood supply is 
principally fencn.pet.il, .lming via The subperiosteal 
plexus of vessels (Fig. 23. 



In rhe ^d^rtruloui jjw. che mucosa covering the residua! 
ridge is partly keratinized attached mucosa and partly 








fig 23.6 CoroequefKes of Jaw atrophy, 
Th^ #tt*K-hrrrent of the arci*noral and floor- 
erf- mouth musculature delineates lb* extern 
d\ thr urtf ibular and Imqufll mien, WWl con- 
Eiiiurd lav. at jHwrobr banc injm rlan I to 
lIjw VI thne rliuicfcrs twnwnp pnnqrTHiWtfrh, 1 
AKuv luperfoul 
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Fig. 23.7 GfrnsequefiCtS tit jaw dtPttffhy fpaitwlar 

fn*ndlbte)r Progr«uw redaction" of residual ridge from class I 
to cl*H VI iv wits in decreased Cached nudcow awl In muscle 



VI 

wici oachment. The rfiferiuf ah*ato r uiui betumei man- super- 
ficial 





Fig, 23.1 Consequence* of tooth loss and |aw atrophy 
(maniMbltli. This ntfuOl in d&*^*r rcM^ptjon. low of su*cus ? 



and dieaeased and altered Wood supply icvntovfugal In the den 
t*tc jaw. centripetal m the edentulous jaw} 
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My. 23.9 'DrrcEjd bulge. 1 Tttcith luu friulU in luiri ol ihe 'dmtjl buJge-' cjruiing dfaLiPliun *d I lie* l ire u mora I rnirrtuljlurr 





rig. 23.10 Cems*<|Uefitti of jaw Btfophty on dreumor*! 
fiuKul*tur*. rtiis result* In circumanal hypotonia. con*r*d»n 



of arblcidafls oris- muscle, and fetor tton of nnuKtes- of facial en 
preisnxi [elevators and depmsors) 



Facial Changes 

Watt and MacCrcgor f I97G] liken the circumoral and Fa- 
cial musailarura to J curtain draped berween the maxi lla 
and mandible. Loss tff [foe anterior deiuiuuii ie$ia|is in 
loss of the 'dental bulge' and causes a shortening, of Che 
buccinator muscle and consequent distortion of the fa- 
cial curtain (see Fig. 23.9 X Tht muscle* of facial expres- 



sion decussate to farm the modiolus and alw inters^! 
dlWttlj wirh rhe fibers of ihe orbimUm oti$ muscle. 
With Uxrth lass and reduction of the residual ridge there 
is hypotonia of the orbicularis oris mu&cle and the 
mitwlvs of facial e-xpnpsston. The position of ihe modi- 
olus change*, being pulled inward and backward, result- 
ing in contraction of the orbicularis oris muscle and dis- 
tortion of die muscles of facial exp*e»lon (Fiji. 23.9- 
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Fig 21. 1? Axiil view showing iftu- 
illdry DrtKipljily with iailerptrtl- 
liorvdl borie grjft and stabilization of 
oiteopiartk Flap* with rnlcnifilart 
os-t«M^ntl*esl5 




Fiq 23.18 Submiurnt pljcemwrt 

of rnrdfKlr aJ implanl* into aug- 
mrnttd maxillary ridgr jmp jn1^ iff 
CjIiKmJ .n j wriMidiiry pnxrdurrj 
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Fig. 23.19 Anterior m*jtill*ry fliteo- 

ptaity. Multiple iegnrwnts are ssabt- 
fcied with mmroplaie osteosynthesis 
to e.^Hfld the narrow V-Mi*fwd rklge 
at -sarrw time as broaderwig the nar- 
now ridge 




. 2 3. 20 Combined anterior inw- 
lUafy osteoplasty Jn *l '511415 lift' pm 
c^Wf , Position oF rrnjcowl inc«inrw 



the transverse width of the maxilla as welL This is 
achieved by dividing the anterior segment into two or 
three separate pieces. The ostwtomized segmenrs can 
be rigidly stabilized with mimiplates and scre'w* 
! J-'ig, 2'*,19j. This procedure can also be combined with 
the 'sinus lift" go alien* placement of endoH-Ml implants 
both anteriorly and posteriorly (Figs. 23.20-23.221. 



Where chere is fusion of the cortical plates, that is to 
s^v "0 intervening cancellous hone, the osteoplasty and 
interpasitioiwl bone graft technique is contraindicated- 
In rhe-se cases augmentation of the maxilla can be at- 
lomphihed using block conical cancellous grafts stabi- 
lized with position screws or with lag screws. 
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Fig. 23.21 Combined jnlwlor mJUllary aitwplaity and 
Siuuii lift' piuceduitf. '"uiincin of oneoflcimy ciits 
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fig 23.22 <flmbln*ij *nftffiar rn^ilUry QftNjltaty nwl 
'ilnui Itf* 1 proctdlfrt- Front jI wtw of augmented *rf as 






www.pdfree.blogspot.com 



Copyrighted material 



Pre-imptont Surgery 155 



Class V Maxilla 

Resorption of the maxillary alveolar process eventually 
leads to a relatively posterior and cranial position of the 

PDFREE IQ^tSN^I^OT (!tt^ relation- 

ship and increased vertical intermaxillary distance. Re- 
const ruccian of rhe class V maxilla aims at restoration of 
incerarch relationship and joigm^nrarkMi of The alveolar 
bane lo provide support for Che collapsed racial muscula- 
ture. 

A revolutionary method to Treat the class V maxilla 
uws described by sailer (1939). H* proposed d Le Fort I 
osteotomy in which the maxilla is repositioned forward 
and downward at the same time. Cortical cancellous 
block tx>ne grafts are placed in the floor of The maxillary 

sinuses and in cite floor of Uwr nose, The caudal segment 
and bone grafts are stabilized with miniplatc 
osteosynthesis and endosteal implants inserted simul- 
l jmeqiKiy. t'jMood »iad Stoehnga >; 1994 Jdesmbed a rwo- 
iUjte procedure 10 augment H* atrophic maxilla, involv- 
ing a Lc Fort I osteotomy and interpositional bone graft 
using particulate cortical cancellous bone (to take 
advantage of rhe mow rapid vascularization and in* 
creased osteogenic potential of particulate cancellous 
bone over block cortical cancellous bone grafts] 
(Fig. 23.23). following healing of the bone graft en- 
dosteal Implants jf* Insured In an optimal position 

using j surgical guide. 



Atrophic Mandible 



Unlike the maxilla, which is composed of trabecular 
bone predominantly with a thin cortex., the mandible has 
a rh«:ker conical <ayer. similar to a long bone. This pro- 
vides superior support for endosteal Impious panJcu- 

larly in the anterior mandible. Following tooth loss and 
ageing, the blood supply of the edentulous mandible 
differs from that of Hie denial* m.indihk. In the dentate 
mand iblc of the younger patient Mood supply is mainly 
centrifugal, that is to say arises from the inferior alveolar 
tilery and periodontal arterial arcades (see fig. 23JX 
The blood supply to l he eckntu k>u> mandible m rhe 
older patient is mainly centripetal . being derived via the 
subperiosteal plexus (see Fig^23.t|L Therefore, when car- 
PVing out prcpf<»rhf(ic surgery of the edentulous 
mandible, raising of Ihe mucuperic^leun'i fllu&T be pet- 
formed carefully to avoid damaging the periosteal layer 
and ischemic necrosis of the underlying bone. 



Claw II and Class III Mandible 

Endosteal implants can be Inwrted ir\w the class II and 
mandible with minimal pre-irnplanl surgery beirift re- 
quired. However it should be noted Chat any surgical in- 
terference with the inferior alveolar nerve may Lead to 
sensory alteration and loss. 




Fig. 23 23- AygmMitnlinn at Class V maxilla 
with InterfmsHblanal bane- qrjft following Le 
Fart I osteotomy wllb Inferior and interior re- 
positioning o1 the caudal fragment 
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Class IV Mandible 



Class VI Mandible 



I n Che Class IV anterior mandible, contouring to remove a 
narrow ridge or onlay bow grafting may be required, eo 

PDFREE C0*5 l fMf n b^M6 l fe^?C nriOd - ir<1 ewl05B * 1 

Implants. 



Gass V Mandible 



To obtain sufficient volume or bone Co place endosteal 
implants and provide optimal biomechanical Function 
<5fid »ft-tl*WUie supporr then either jn Lncerposiifconal 
bone jcraft or onlay bone KralL is usually indicated 
{Fig. 23:241. 



Ln the anterior mandible, bone grafting is not usually re- 
quired a* there is sufficient residual bulk qf hone ro pro- 
vide irripl^ni jflchoMge. HOVrtVer. "^her-e (he soft tittue 
enviTonment is unfavorable,, cither an inlerposittonal 
bone grift or onlay bone graft may be required to pre- 
vent unfavorable soft -tissue ewrcHchmenf* whwh 
iwuld iritrrlere wilh prosthetic function. 




Fig, 2 3.3-4 Mandibular augmentation with intcrjKKftianaJ 
grjft and stabilisation with o&teasynltMiii plate 
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Fig. 24.2 Fixation devices for intraoral ban? grafts I'dgngr 
dnd recipient ilte&f. In Lhe p:rmciliir rrginn cil Ihr nght mas ill j- 
a COftiCOCJflceltoiJi- grj J r ^lunri the maxillary Eubt-ruiity fircd 

with a rn#fii lag screw, hi the incisor region of the rhjtw mariHi: 
larte ral augmentation oF a s-fi-vp ridge urth primary implant in- 
sertion using a titanium gnd Fi«*d by min* screws. Cancerous, 
chips and bone filings harvnt-rd bv J born? collector from the 

ujctttin unit jnr uwd j% j ifucr m.ikiT. i Ihp inritcir npwin cif 



the iiidndibJr: vrr Ik jI and tramvrr^r ai.Kjmrntation with a cor- 
EituCdiiilelli >!!:■ b.cnk jnd Lliipi Jiid Fn>m the lint*.i nblHjuj. u%ing 
a membrane With pifl fuuLkhi. Skuik) iLage implant imminji 
required in the prem-cfcir afid molar region erf Tlie righi 
manrtWe: 4ateral ridge augrneniatkw with primary Implanta- 
tion using a Work jnd cancellous ch^ps from the mafidlbi^ar 

tymphyvt I'mrd with mkroplatci 



In the recipient E-ii-c c he bone grafts can be anchored by 
TiT.iraium nuicro screwy mkrophtes. mlm lag screw or 
italic. The use ol a membrane appears to five- the best re- 
sults. Perforation of the underlying alveolar bane with a 
small drilJ increase* the- ai/jilabiliry oloir^^rnt lHI> 
frurfi (heburte marrow, accelerates revascularization and 
improves osseous union (Fig. 24_2J. In seven: defeats of 
the alveolar crest iT is better to perform boiw transfo- 
ration and implant insertion in a Iwo-stage procedure. If 
the implant can be stabilized in the desired position, 
bone transplants can be used to cover any defect*. In all 
srtii4(iDfH a stable fiMiwn of grafted bone on the bone to 
be augmented is important (ten Bniggenfcafc ft ol, 
1992). The resorption usually does noi exceed I mm of 
hep^hc. If the screw head after surgery i* tin the level ol 
the bone transplant, usually at screw removal only the 
head of the screw is found exposed. An unloaded healing 
period Of 6 months IS fKQmmertded (JuVanovk" and 
Spickcrmann, 1992J. 
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Introduction 






Disudcdon osteogenesis is a technique Tot bone length- 
ening introduced by llizarav i ' I.D89a r b). It his been 
successfully applied for long bone lengthening; in @r- 
rhopedjc surgery, 

Ttie-tifSt experimental studies with membranous bon»? 
were performed in the early 1970s by Snyder, Levi ne. and 
Swansan(14?3), In rhe oral and maxillofacial regwn this 

r.'i iiii::iih was i ,u i:s'-: mm: !-K[.:*'nir s.-nUlly in llo^ ■ Bk-L'k. 

Chang, and Criiwiond. 1996 X McCarthy et or. (1992) re- 
ported the first clinical eases of mandibular hypoplasia 
[reared by distraction osteogenesis, 

Expansion or advancemeni of the niajrilla is often re- 
quired to correct a skeletal deformity and malocclusion. 
One therapeutic regimen for correcrion of the alveolar 
ridge is surgically- agisted palatal expansion in cm or 
horizontal maxrltery deficiency with crossbite«;Bell and 
Epker. 1976: Kidding and B reier. 1997), 

In orthognathic surgery correction of ma lacclugion or 
open hit? fey segment osceoromy ^ routinely carried out 
In easei where greater parts of the alveolar nidge aic 
moved! in a one- stage op cratioiu complications arc more 
common. These range from periodontal defect* To loss of 
bony &eg.iwflts anil ceerh [BettS *t fl£. 1995), In *den- 
luluub patients the alveolar bone loss can be substituted 
by autologous bone grafts. With the vertical bone dis- 
traction technique of the alveolar -ridge, it is possible- to 
■elevate lejuwnreil parts of the jaws as well as eden- 
tulous areas in atrophic regions, as described by Block 



Chang, and Crawford (iMtij, They showed in dogs that 
bone had formed between (he distracted segments, 
creaiing an elevated ridge. Sometimes following radical 
tumor surgery or dentoalveolar r r a imi, a bony gap of the 
alveolar ridge results i n tlw need for late <sr seCQifWia.ry re- 
construction. Some patients are sactefted with prosthetic 
rehabilitation, others ask for immediate surgical corncc- 
ticm with bone gra fts or implants. For these probk ms, we 
use the technique of bone or -callus distraction described 
by iliHiOT(lW9a,b). 



Technique 

In edentulous parts of the mandible after segmental re- 
section in tumor surgery or trauma loss, Instead of bone 
transplantation,, reconstruction by vertu-al distraction 
can be used (Rg.25.lj. After osteotomy the segmented 
cranial part of the toothless bony gap of the mandible is 
mofrili7.ed. The survival of this legmeni p* depei*den( on 
the preservation u\ the lingual mucoperiostcal flap. The 
distractor can then be inserted (see Fig. 2S.ll) aaid the 
bony segment is stabilized for 7 days. The regimen far 
callus distractions is 0,5 mm. twice each day. Within 15 
days a previously estimated vertical increase of IS mm 
can be obtained. Four weeks later, mineralization of the 
new bone can be seen to be starting (Fig, 25,2 ). ,\\ well M 
reunion of the transported bone in the alwular rtdge. 
Early mineralization studies suggest that insertion cf 




Ry. ?5 t Osteotomy oP the segmental cranial part of the Fig. 15.2 Four weeks dlit-r (mmm did.rdc.tian, mirHHraiiEaEiwi 
Iwthta* Khuw. Th? ditimtor hts been mserted of the new bone in the distracted gap has begmt 
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denta] imptanra Is possible Afcer 1 morahs (Yarnamofo et 
al. 1997]L 

In the tooth-bearing areas of the mandible, vertical 

bone distraction of the alweolar ridge to transport footh- 

bearini ttsmenis h also jgossible, This, is ummI in cases 

c ^»i4ftl ^M^kfisAf a vertical under- 

growth of the alveolar ridge caused by anJcylo&ed teeth. 

The segmenr with the anky^osed ioo* h h omo«Miilzwjl 

with A Lindemarin burr via a vestibular approach. The 
lingual cortex is separated with chisels to preserve the 
lingual mucoperiosteujiL The dktmaor is inserted and 

i he segment stabilized for 7 day* (Fig. 25.3). M increase 

of 10 mm is achieved in the segment (Fig. 25.4}. Alter 4 
weeks the dlstractor is removed. To prevent relapse a 
brjjcker nrafchlization with in orthopedic wire is per- 
formed. During disttd* [ton. the vitality of [he mobilized 
tooth remains intact and no damage of neighbori ng teeth 
appears. One month after distraction, bony structure and 
mineralization m the distracted gap region is seen (we 
Fig. 254k 



Ginital Aspects 

Yamamoro er al. (1597) reported srable bone formation 
in rhe discretion gaj? after "3 n^nciH , ivy ['mind n^w 

bdfne in canine maxiilas 4 weeks after bridging the dis- 
traction gap, and after 8 weeks the border between the 
original and regenerated bone was difficult to distin- 
guish. HittulOKJC ally- regenerated boor- was visible aloiift 
with collagen Fibers and after B weeks, ihe matured, re- 
generated bone was visible in the gap, which was filled 
with a network of lamellar hone, Distraction osteogene- 
sis new provides ihe pu^ibilily fot almost unlimited 
new bone formation. Because of early mineralization, 
dental implants can be inserted into rhe new bone after 1 

month*, in addlrlofl m the vertk*! Increase of borne, a 



simultaneous gam of soft tissue b app.ireni so. .is well as 
bone transport and ovleogenesik a complete 'hitfogeiW'- 
sis of the alveolar ridge can be seen. Vertical distraction 
is possible to correct an atrophic sharp bony alveolar 

mat The surface oi the alveolar ctest can be smooched. 

which is accompanied by a loss of vertical height. Then 
vertical distraction tan elevate the bone again, regaining 

the hdghr of the alvwter radge- A broader alveolar ridge 

is obtained. In A one- stage Operative procedure a vertical 
and a horizontal gain of bone and soft tissue can be pn>- 
duced. 



Conclusion 

The advantages of callus distraction in edentulous bony 
gaps are: 

• no bone harvesting; 

• no donor sice morbidity: 

• diiitraerkxri of vital bone: 

■ less resorption compared to sandwich osteoplasty: 

• no infection praHems: 

• early mineralization of new bone; 

• lmpl<muik>jw .ilrn i moiuhs; and 

• shortening of treatment time. 

fakltttonal advantages tor distraction of tooth-bearing 
segments are: 

m therapy of local open bite; 

• safe blood supply to the segment; 

• rwih 'rii.iliry remains intact; and 
i no peritidwnlaf problems, 




• >:y 2 5.3 Oaedtarrty al the *egmertl, wfth the jffvkylowid 

bmh dud irysertton of the diuractor 




Fig. 2S.4 MlneidlizuliDh al lh* nm borte Is, ie*rt 4 weeks 

after Inset lion of the bone detractor and Immh dlrtractton. 
to prevent retapse a bracket stabilization wth a*i orthopaedic 
wire Is peHonntd 






www.pdfree.blogspot.com 



Copyrighted mare rial 



26 Mesh Fixation of Bone 

Bodo MoFfmur&tef 






PDFREE COMUNIDAD ODONTOLOGICA 



141 



Introduction 






Different osteosynthesis techniques cm he applied u> fia 
bone grata when npcanstrucriiijE rlie mandible. This 
chapter loote at titanium mesh which, in addition eo 
osteosynthesis techniques described in previous chup^ 
tcrs, completes the spectrum of jujikhk liaatwn 
merhods, 

Umbo(Ee published an article in 1913. describing the 
treatment ofa median ma ndtbular fracture LUllfig * pldic. 
which identifies rhe b*sjc principles tor mesh 
M-.ceir.ynihesi*. Boyne (IMS) first used titanium mesh 
for mandibular reconstruction, later Hauensteni .nid 
Steinhiuser(l977) neponred OH technical tiJvanLagrs and 
clinical experiences. The titanium mesh was originally 
developed for mandibular reconstruction in combination 
with cancellous bone chips (Boynt, 19159)1 TIM- idea WAS 



to replace the mandible by a Li-shaped titanium mf$h 
filled with autologous iliac Cf«I Spongitaa (SieinhauseT, 
1932; DumbachandSteinhauser. 19B3: Dumbach. 19BS: 
Dumbach et qL, 1934 X A range of titanium meshes has 
been developed, baied on clww u*ed by earli** worker^ 
tifld it is -available in a selection of different sizes. 

Wolff et at { 1996) reported on 24 cases of mandibular 
rcconstracrion using a fibula free flap wiich mkTM-urjsi- 
cally flnA-tfomnNewJ vascular pedicles. He observed omr 
broken place and one infection at the osteosynthesis line- 
Individual patient requirements determine which jiw 
of ritaniitm meih ro use. For fiundibuta rctonalractiDiX 
[he 2 fltni QPtHVI sis the osteosynthesis material of 
choice. In special cases where free bone of the alveolar 
crest, or other bone graft, is tin- be fixed on rhe m,iniMih.' 
to reconstruct the alveolar ridge, the 1.5 mm system is 
USC-hil (Figs. 26.1 r 2GL2}. 




**'«* 



Fig. 26,1 Mandible reconstructed by mlowurijicailly anas- 
tomosed lilac crest flap y<dng 2 mm titanium mesh. Note die 
lernpnrary Plication of the ascending *arfnl dwwig the 
uvletHvnLlwm <n\ I he Sac cmt Hap 




Fig, 26.2 Osteosynthesis. fluEiwi of mirimurg iraNy anasto- 
ititi&tfd Mbuta flap to ffccdn&trutt Ilic mandible-. TKHs H a case 
Of osteoradionecrosis fallowing ii radidtinrt for oral ranrrr 
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Pig. zt. 3 Bony defect of the rrtldfaelal skeleton du* lo 
tumor Involvement oFth* zygoma. The facial skeleton was re- 
constructed by using prebcnt titanium rrn?^i in such cases 
there Kneady atwayv an ■irrrptjtilr-c-^chrtic and lunctmrul ni.il- 
cnmr 




lig. 2G.i Titanium mesh fixation after It Fort I osteotomy 

In orthoonatfik; surgery. Titanium mesh plates- ve easy to 
t»nd arxl e-arsy to h« 



Mesh systems are- valuable in that they give the sur- 
geon [he opportunity to construct a. plat? to the in- 
dividual needs of the partem, With a spe-n.ia instrument, 
the rn«h cutter, custom plates, can be produced Lo meet 
the specific demands presented by the particular part of 
i he facial skeleton to be reconstructed. 

Custom- mad* trtWteymhesis plate can satisfy the 
sungcon's individual needs for different approaches. Ex- 
cellent results have been Achieved, using titanium mesh 

systems in tte reconstruction defects of the fadal skele- 
ton during tumor surgery. Titanium mesh is ideal far us* 
■n the Lateral orbit; or other bony structures of the facial 

skeleton, in Intertisdpliniry trejrtmenrs fee ct jfliofadal 

tumors involving ihe neurosurgeon and I he ophthalmol- 
ogist (Fig. 263). This mesh reconstruction of the skeletal 
parts gives The patterns jp accepf a -ihle whet* .ind 
functional outcome. In interdisciplinary treatment of 
craniofacial tumors, a mesh system is nearly always used 
as the wieosywhesi J material for recttfistrucricKn of chf 
resected bone. 



Indications 

As well as for reconstructive sur^ry, pamculaily of The 
mandible, mesh fixation of bone h Asv indicated in 
other fields of maxillofacial surgery, such as: 

* traumatotagy-Dcpair of bony deFccts: osteosynthesis 
in comminuted and multiple fractures; 

» orthognathic sufEFfy-fiurirtn of rlw maxtlll after Le 
Fort I osieotomy [Fig. 26.4): fixation of osteotoinized 
bone segments after genwoplasty (Fig. 26.5J; and 

« neconstiuct we surgery jfce r tumor operations.. 



Traumatology 



In the rreatmenr of rnidfanal and mandibular fractures. 
the usefulness of flu hi plates or micraplates in some mid - 
facial regions is obvious. In a very few cases the applica- 
tion of (iuniiun mesh in different size* may be helpful. 
In some cases of severely comminute fractures of the 
facial wall of the maxillary sinus, a mscromesh can rees- 
tablish [he normal size of the maxillary sinus, In 4d4p- 
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I iq. 26.5 Gentoplaity with chin reduction and nsti-iHynthE- 
-bh uiing tlldriiuin rneih. TiLdiiiufll rneilt \% wry naiy la bend 

and may be exactly applied to the indfridudl -situation 



Fig. 26.6 Aecan&t ruction of the alveolar creit of the- 
mjndible in the frontal region aFter tumor ne&ectKMi and 
ptotuperJthrt irr*dlatldn. Nate the fiuLkyi uf tlw ilijc c*e*l 

graft. Due to Hie monocaf ckal appMcalion uf che -screws *id 
mesh osteosynthesis, It Is- rnyl a^wsrys necessary to remove the 
matefl*! w*ie*i titanium dental Implants an? used 



(Ion, If an osteosynthesis is tteeded for badly com- 
minuted Fractures of other midfaciaJ regions, erven in the 
mandible, the bone pieces generally can be collected and 

fixed winji rmnuifli mesh The removal uf the material 
can be performed up to 1 year after the operation. 



Orthognathic Surgery 

The titanium rneih system represents an additional 
osteosynthesis material that ts very useful in orthog- 
nathic surgery for fixation of the maxilLa afrer Le Forr I 

osteotomy, Ttie mesh b easy to bend and very easy re- 
apply. Some surgeons prefer L5 mm osteosynthesis sys- 
rems for maxillary Fixarion during orthognathic surgery. 

in addinon to maxillary fixation with Titanium mesh, 
osteosynthesis in genioplasties including chin reduction 
and chin augmentation can be performed. 



Surgical Applications 

Titanium mesh has proved very useful because the sur- 
geon can -cuswrn-nwlw plates to suit any particular case 
In addition to its use in routine ^nhognathic surgery. 
titanium mesh can be used in managing complications. 
tuch as i:-.ilI ' m andibhi lar sagittal split. The versati lity of 
the material allows customizing at surgery and applica- 
tion to provide secure fixation of the bone part Leading to 
uneventful healing jmd an jwteprjble outcome. 



The titanium mesh system can be used to reconstruct 
the bony continuity of the mandible using microsurgi- 
cal ly anastomosed bone flaps, far example from rhe 
fibula, the iliac CfWL or other silts, The must preferred 
flap for mandibular bone reconstruction is currently the 
Fibula transplant (see Chapter 29). 

The osteosynthesis used is monocortleal owmynf he- 
sis as is described in previous chapters. In some cases, 
parts of the mandible can be fixed before resection,, using 
reconstruction plates to stabilize the ascending ramus 
and both condylar prcxenes (Fig, 26.1 1 Irrespective of 
the size and shape of the tumor during resection, this 
bridging plate device will stabilize the residual 
mandible ismi vested tone can be put in rhe gap. 
trimmed and shaped into the proper position and then 
Fixed using 2 mm titanium mesh with a minimum of four 

screws ai each osteotomy site. Mw lisarion th* n*con- 
struction plate has to be removed, then the microsurgical 
anastomosis can be performed. This surgical procedure 
results in the proper position of The ascending, rami as 
well ^s a mand ibular shape similar to that of the original. 

One advantage which titanium mesh offers over re- 
construction plates is that the me^h used as described ah 
lows Functional loading of the transplanted bone which 
aids healing and rcestabtishment of mandibular continu- 
ity. 

In most cases monocortical osteosynthesis should not 
hinder the proper insertion of dental implants, when 
chew are necessary. There should he rw difficulty in re- 
moving the titanium mrsh after 1-1 ■/* years* should the 
patienfs prosthetic restoration or dental implants re- 
quire this (Fit 26.iX 
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The fltwttl principles of mandibular osteosynthesis 

wilh maniplates should be followed to avoid pitfalls with 
these osteosynthesis procedures in particular: 

* be careful not to put titanium mesh jround rhe lower 

PDFREE COMtotoMnten©^^ HMiil ilHtrJCHQA 

will lead to plate "fractures; -and 

* avoid sharp edges which could perforate the mucosal 
Ijyer. 

IntemUKillary fatal ion is not required when using this 
mesh osteosynthesis technique in mandibular recon- 
struction. 



Conclusion 



summarize, the major advantage of mesh 
osteosynthesis systems m reconsiruaive surgery of rhe 
maxillofacial region lies in I he ability lo customize I he 
material, in size and in shape, during surgery. This gives 
the surgeon the opportunity ro perform reconstruction 
in J moderate amount ot time artd v*iih reasonable sta- 
bility. 
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Introduction 

The rust frrc tianspl jntations of autolo„gDU5 bone for re- 
construction of rhe mandible were lJcTuiI im.ii by 3e#er. 
who s ill 1907, uwd bone from Che tibia and. in 1908, part 
of a rib (Rckhenbach and SchdncbcrgcL 1957). Various 
techniques of reconstruction hjve since been developed. 
The fyncrlCMUl micegrjiciort of J free bui* iransplani 
into the local bone structures is of the greatest impor- 
tance to a successful outcome. This ensures that physio- 
logical srress factors can. influence rhe early remodeling; 
of the transplanted bone. Tlic quality ol the bone trans- 
p ,int. t!ie stability of bone Fixation and the carditiDn of 
the surrounding soft tissue are critical ro rhe success of 
EUAIpUttCattin. Experience has Shown thai Che iliac 
crest is the ideal bone for reconstruction of Che jaw. Rib 
transplants are jru.in.ly used as substitutes for the neck 

.irtd head of the condyle jnd for reconstruction of chil- 
dren's jaws, 

Reconstruction is usually carried out using an ex- 
traoral approach, incases of benign tumors a primary re- 
cormniaion directly fallowing resection is possible, This 
can be done intraoral ly iF the size and location of the 
tumor allow it. In malignant tumors, bone reconstruc- 
tion is itfnerally performed as a secondary operation 
after 1 year Irw from recurnrncc. 



Technique 



For ihr fixation of an iliac crest transplant, wire was the 
most frequently used osteosynthesis material until 1375. 
Even tod#y. parallel or crossed double wiring with 
0,5 mm soft steel wire is a rdtable method of simple 
fixation, but it requires intcrmaxi llary fixation for about 
& weeks because of its limited stability (Fig. 27.1 ). 

fncermiKillary immobilisation is uniwessafy If bridg- 
ing plates are used. This type of plate (e.g. A0, Osteo. Syn- 
rhes, etc.) has to be fixed to the stumps of rhe mandible 

with ;ir Je^st three strews (Flj, 27,2 X Th&t screws have 

to be long enough to be bicortical. The plates assure 
complete stability of even large transplants. However, 
i he large plate systems (Lulir, 1976: Remher. 1H7»: 
Schmokcr, von Allmen r and Tschopp, 3982; Raven IS9Q) 
do have rhe problem of their large size, which results in 
considerable tension on rhe surrounding soft u»ue.wirii 
a risk of dehiscence. Additionally, the revascularization 
of the transplant is delayed by rhe large area of contact 

with the place. Srronji pUres rw** a h^h decree of inlten- 

ibility, which results Ln an insufficient transfer of fune- 

rion to the transplant. This effect, called "stress pratec- 
lion,' leads to progressive spongiriMS of rhe ts>ne and. if 




Fig. Z7.1 Wire fixation of the graft and IntemnaKillary fixa- 
tion of the mandible 




Pig. 27.2 Reconstruction of the mandible wtth a free graft 

f Ixed by a compression plat? 
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Rfl. 27.3 higridlWp with a benign tunw in Uw riflh* mol*r 
jrra with bore- holes In mceffam linn. Twg titanium rrcgn> 
striiclecin minipl.il i*^ .iri.iplrd jnd priwi^ioiuify lixjEed an both 
iidei 




I 




F-iq 27.4 Tfoe umf mandlWe m Ftg- 27.3 alter rejwcfwwi of 
tti* turn a r wgmrfit.Rmir'.triJirhon with fi tore "bemr <jf*I1 
fouled wilh Iwi3 liljniuni m mv.truttHTfi minipUtt't 



the place is noil removed, after 5-& nuxnth* Co marked 
atrophy. Early removal is necessary so th.n :he banc- can 
wonscinate Itwlf under normal physiologic- .ii loads. 

The Successful uh? of mini places in fracture treatment 
led to the development of a titanium reconst ruction 
miniplace, which has the same small size as rhe fracture 

place bui in intuMsed thickness of 1.27 mm (schmid *nd 

Pape, 1991: Pape tt qL, 1993; Papc. GcTlach. and Schip- 
pers, I95MJ. It is necessary to use these as double bridg- 

ma plated. In id cases of primary rvcofiHrvcrion. the ti- 
tanium reconstruction minipl-ate should be adapted and 
temporarily screwed to the surface of the unresccccd 
flijAdihle. pror res ablation. Iff he lengrh of the transplant 
is identical with the length of [he rweeted bone, It b 
possible to reconstruct the mandible in its original ana- 
tomical form (Pigs, 2.7.3. 27A'y It is recommended that 
the plate be fined- at each end wilh at leas* three and not 
more than five screws. The screws are of the same size as 
those used for fracture platen, bur they should, of course. 
tat lonpeT lor bicortkal fixation, FOf the fi&ation ol the 
free bone transplant it is sufficient to use one screw in 
every second pLue hole. 

In those cases where only a small parr of che condylar 

head is available for Fixation, narrow reconstruction 
plates are particularly useful (fig. 273 |l If the enrire 
ramus iftctudin^ che articular head has to be replaced, 
the titanium reconstruction mini plates should not 
simply he fixed to the stump of the jaw with the adjoin- 
ing transplant, but should he tang enough to fix nearly 
ihe entire length of the transplant (Fig. 27.6). This is not 
only to increase the staibihty of the Transplant during the 
process of rebuilding but also to ensure rti* transfer of 
functional stimuli to Che whole transplanted bone. Clini- 
cal experience has shown that, even in such difficult 

cases, InterffurillarY fixation is not necessary. 



The application of two titanium reconstruction mini- 
plates confirms the assumption that the early transferor 
function en [he Transplant reduce* rhe nskof arraphy and 
encourages Stability (PJpe. Gerlach, ind Schippers, 
1994 J. 

As an alternative to rotation wiih plates* a preformed 
cray ol titanium mesh un be used. This is also ftatd with 
three screws to the stumps of the mandible and. because 
of its special shape, can be filled with cancellous and 

pieces- of cortical bone ( Fl£, 277), within j-fi month* the 

bone fragments will rebuild [he missing, part of the 
mandible in the form of the titanium tray {Boyne, 1&G9; 
Dumhach £rdJ., pumbach 1994). Kemoval of The iw*h is 
complicated as some an j .« ■ become integrated with the 



If narrow hone c ranspJants cm he placed on 1 he bucca I 
side ol a mandible sLump, las; icrew fixat icrn i s a good al- 
ternative. In such cases the outer cortex of the stump has 
to be removed. Two lag screws are used to achieve a 
stable fixation fur che (ritnsp!d.n( to ihe I ing.ua I cortex of 
the stump. The reconstruction of the articular surface 
with a rib transplant is an example of this rechmque 
(Flf. 27 Si. 

Mo rtiacSeT what method of osteosynthesis is used, the 
reconstruction of rhe mandible requires special care. The 

transplanted graft should ntn have any sharp tone edjees 

under the surface of the mucosa. A direct and good con- 
tact between the graft and the slumps of the mandible is 
always necessaTy. If there *tt any spaces between the 
buccal cortex caused by convex bending, of the graft they 
should be filled with cancel Ions chips. Sufficient stability 
of the Ktaft must be The goal whenever any fcmd of 
osteosynthesis is used. 
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28 Mandibular Distraction Osteogenesis Using Intraora 
AppMed Devices 
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Introductio n 



McCarthy et ai (1992) ctevelujjed i rrtirtiatumed distrac- 
tion device for hand surgery jtmJ subsequently used this 
as an extraorally applied device in maxillofacial surgery, 
to lengrben the malformed manciple. A ciiar'nun device 
[hJ5 could be used intTdorally wat quickly developed, to 
avoid cheek scars and to enable invisible disrranion of 
the marnhble i; Wangerin and Crvpp* 1994]. Af«r usirtft il 
flfsc in adolescent (Wangerin and Grapp, 19951, it was 
then used in. adults I "Wangcrin Ft al., 1996'!. Nowadays 
unilateral and bilateral mandibular deficiencies of The 
horizontal and vertical ramus can be curreaed in in- 
fancy,, childhood and in adults using different intraoral 
distrain ion devices ( YYajigerin and-Gropp, 1997, Cropper 
a!„ 1993 ;l 



Vertical Mandibular CMstr#ct1on Device 

Each part of this appliance ts also made from a single 
pifce erf ncamufn io avtitd welded joimy The disci-action 
system is closed and consists of a rectangle discretion 
chamber and a distraction bar with L- and T- formed mi n- 

iplatef on bof h *«d*. The chamber contains a near for 
changing I he disCractiun direction through 90", which is 
connected with the universal joint of the activation pan. 
Once the miniplates haw? been bent the fiiuf ion of (he 
devke 10 [fie mandible by 5 mm monocortical 2 mm 
screws is possible (Fig. 283). A vertical 25 mm distrac- 
tion device foi rhe left and the nghr side of the mandible 
is available. 



Appliance? 



Horizontal Mandibular Distraction Device 

The parts ol the appliance are each made Trom one piece 
of titanium ta afraid welded joints. The device is con- 
structed as an intraoral discf action chamber and constats 
of a rertanpjlir distract ion cylinder within a distraction 
bar. There arc two L- and T-formed miniplates on each 
end of this appliance. Once these plares have been bent 
io ihe ramour of the bony surface of the mandible, ihe 
fixation of the device is by 5 mm monocortical 2 mm 
screws (Fig. 28.1). Horizontal 20 mm ajid 2h mm distrac- 
tion device for ihe left and the righr sicit- of chr 
mandible .in 1 aval afrit 1 . 



Angled Horizontal Mandibular Distraction 

Ptila 

This appliance is similar to the horizontal distraction 
devke. The difference is the angled miniplafeai the end 
of rhe distraction bar (Fit 282). which is ner rs**ry for 
parallel bilateral mandibular distraction without chang- 
ing che intencondylaj distance. The direction of distrac- 
tion L£ pfiwjd^d fry the flexible j^int, gjvjnga jirull hock- 
ward movement, and by Che mandibular advancement. 
The pa ral lei fixation of both appliances is passible with a 
special intraoral positioning bow which is being fitted 
occlusally. 




Fig, 28.1 Horizon**! mandibular distraction by fiutkin dF 
thr lw?H?ant*! 20 nwn fkarictton de^ke parallel to the 

clu*al plani 1 
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Hg. 28.2 Horizontal mandibular distraction In adults- The 
aiqlcd pwtcnfir rnmjplatc makr^ :?n^ilvi- parallel dis^^i fln rA 
belli horizontal rami for rogation of the short marKWc. 
withraiC affrcting the inlertflncfyljr dnLanct. Ih jddilinn, Lhc 
u'.rul j [KftilHtfiiitg support .n rteteiiary. The di^Lr.uLii.iii devfce 

is appkated an [he outer cor oex of the ascending ramus of the 
rnadbbte 







Tig. 2B-.3 Ddlclrfidrt tff the vertical Tnji nihMbf rMVhii are 
cdfr«t«l by the vertical 25 mm dlitr*ctf«i device. This, twi- 
Cdin-L j trarwaxle In the distraction cyfcndw and a universal Joint 
for the safe location of the activation pin In the wstlbiAim 
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Fiq, 28.4 Unilateral h* rntfadtl rnkrownlj wHN mamflbu* 
lar midline dp^'iatian to thr ma. Harm rd tid# 




f*g 28.5 Technique tof affecting the transverse dKn*ns4on. 
T hi^i shows an c Ktended device with curved mmiplates lor tete^al 
mandtbtiliir rxtnmnn with a ttirET<fHTipn*d braiy qjfi 



Indications 



Technique 



Indications far horizontal distraction of the mandible are 
unilateral or bilateral horizcuiMt r amu* tfcfioem ie*. both 
in the growing skeleton and in adults. The 20 mm hori- 
zontal device In infancy and the 25 mm device in child- 
hood and in adults, are preferred 

This method can be used in mandibular malforma- 
tions with obstructive sleep apnei, For example in 

craniofacial microsomias, In Treacher Collins syodrome 

and Robin deformity the mandible can successfully be 
elongated by the horizontal detraction device. 

in unilaterally malformed nrwndibks with $oh tlssw 
hypoplasia (Fig. 23.4) the mandibular distraction can be 
combined with increasing the transverse dimension by 
extending rhe device jftd curving rhe plates [hg%, 2B.s. 

Class IE malocclusions are the main indication in 
adults, tiradua I mandibular .irtvanefmeiu see ms. to cause 
lesi of a problem wilh ihe mobile temporomandibular 
faints with disc damage than with the bilateral sagittal 
split osteotomy, However; then? TOMSt h* pwlk! bi* 
lateral distraction with angled devices using an intraoral 
positioning bow, Fixed by a mandibular dental splint. 

Indications for vertical nuindiftuljf dtHncflon are 
seen in cases of vertical ramus deficiencies. There- is Mp 
ind ication in infancy but there is in childhood, in cases of 
craniofacial microsomia and Treacher Collins syndrome. 
In adults, the ascending ramus can be unilaterally elon- 
gated, in casts of avascular necrosis of the mandibular 
condyle and in caies nf malixisicioned mandibular con- 
dyles after bilateral sagittal split osteotomy. It may also 
be valuable in adults as adjunctive treatment for asym- 

rnerrte* «y«d by ptoaressive condylar wwrpf Ion, 



All operations are done under general aneuhesia using 
nasal intubation. After inject ion oF vasoconstrictors, the 
mucosa is opened as for a sagittal split osteotomy. The 
buccal surface of the mandible 1s exposal subpeti- 
ostea%, The devke is then temporarily fixed by iw» 
moibKortLcal 5 mm screws |2 mm diameter} on both, 
sides of the planned osteotomy. 

The direction of distraction muit t* controlled care- 
folly. If the distraction cylinder lies parallel to the oc- 
clusal plane, the result after distraction will be a purely 
horizontal mandibular advancement (see- Fig, 28.1 X 
Where the distr actor is positioned at an angle to the oc- 
clusal plane, the result will be a mandibular advance- 
ment and:, in most case*, a tendency tor an open bite to 
be produced. In unilateral oblique elongation (Fig. 28.7 ) 
there is mandibular autorotation and advancement with 
an open hire in both molar regions In vertical disten- 
tion, there is. a nonocclusion in both lateral occlusal 
planes. The direction of distraction will be determined 
preoperative!^ by cephalometric analysis n> .jvokl an ad- 
ditional mandibular advanceitienL 

In cases of malformations with soft tissue deficiency, 
the rransbuccal approach for fixating the d+^ice Is pref- 
erable and in adult!? with normal soft tissue the use of 
the angled screwdriver far intraoral fixation of the de- 
vice is favored. All drill holes are made to sum the prede- 
termined position ol the device and the osteotomy line is 
marked with drill holes. The screws and the device axe 
[lie ii i-* moved and rhe complete osteotomy is performed 
with saw, drill and chixls. preserving tooth buds and the 
alveolar nerve. 

To avoid exposure of the lingual mandibular penos- 
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Fig. 2S.i fciSniorally Applied cafUi* di^ncf or with mrfummrt 



ceurei, [he last step of the osteotomy is to complete the 

fracture In chin region. After twaJ motallzaiton oi rt* 

osteotomy Ehe device is placed and fixed with screws 
using ill holes. In the holes used for initial location, 

emergency strew* should be used, wmnd c Insure is 

done with resorbable sutures. 

The- distraction starts on the third or fourth day after 
el^oi^rjcwn.The^i^dlwr^riCHndtwpce i*o.B mm eq 
1.2 mm. which requires two to Ihree left turns in one m 
marc fractions. Antibiotics are given during the opera- 
don and continued through rhe fifrh day. 

The technique can be performed on patients aged from 
aboul 3 up to around SO years. The length of distraction 
chjt is possible is from 5 mm ro 25 mm for unilateral, bi- 

(iteral, hwiwflul ^nd vertical, cases (Wat^rin and 
Cropp. 1997J. For the intraoral callus distraction a dis- 
rraction device with the use of micfoscrews has been 

developed recently iifnffmeiwf et aL 1998) and f&od 

results was reported (Fig. 2SJB}. 



Complication! 

wjngenn ^ftd Crow [1W7) tew three lemporary neu- 
rosensory deficiencies and in one patient pain. There was 
no permanent neurosensory deficiency but in two cases 
she disrranion vwer w*s not correct and was adjusted 
at the end of the procedure by u;>ing elastic hands, to 
close an open bite. 

Premature ossification was seen m one patient with 
vertical didactical ami disiraaor fractures in two 
patients. During Che prototype period one injection oc- 
curred after secondary distraction in a patient wuh 4 

hoTiioftialiy -elongated mkranrnu. During; distraction. 

local pain was seen in Four patients and temporary neu- 
rosensory deficiencies in five but these resolved wirhouc 
permanent chanjges. 
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Preoperative Diagnostics for Craft 

Shaping 

outer contour of the mandible is in a correct anatomical 
relation to the maxilla (the rnaxilJomandLbular refcarion) 
and is idti^.Ktury Fur Clic esthetic result. "The height of 
the graft only plays a secondary role in esthetics, but it is 
important for subsequent rehabilitation ofthe mastica- 
tory hiiKicion uwh entfoswous implant*. 

As part of preoperative preparations For a mandibular 
reconstruction, a lateral cephalometric X-ray and a com- 
pucerifted tomographic Image *re taken in 2 rraiwerw 
plane, caudal lo I he root tap* or the mandibular teeth, 
The resulting images are produced at a 1:1 scale. The 
mandibular angle and The ascending mandibular ramus 
arc marked on the I*MTdl fephakfti-iin orturresporiding 
markings of the mandible made mi the computerized to- 
mographic images, Patterns are [hen produced from 
transparent plJWie nuCefUL After Fterillzaflon. chew 
templates can be used dunng surgery for (be osteotomy 
and for contouring the fibula graft without separating 
the pedicle and wive as a. reference in two planes. This 
ensures the shortest penod of ischemia for Che flap The 
osteotomy cuts are placed on the outer lateral surface to 
avoid a shortening of the graft 

Stcitotiihographic models are helpful to determine 

.qra ft length, For the njmber aisd local izatJOU u\ |hl 
osi^Licftrtiy rues, and for the special alignment needed far 
reconstruction of midfJtt&l defects. A template, which 
corresponds to the required graft, is fabricated tor bone 
shaping, to shorten borh the operation and the Ischemic 
time, miniplates can be benr simulT^neously or prior tip. 
surgery. 



Technique 

The lateral approach described by Gilbert ( 1979] giw* 
easy access to the donor site The location of the fibula al- 
lows two rearm to woffc simultaneously. A tourniquet is 
used. After palpation of the fibula, the bone ii outlined 
and the peroneal nerve tha* passes J -2 cm below Che 
fibula neck is marked on the skin. The skin incision is 
placed mi a straight line belmrn the fibula hivid and the 
epicondylc of the ankle (Fig. 29.2). In case of an ostcocu- 
taneoii& fibula flap, the skin paddle ca be used Is de- 
signed in a fusiform shape over the posterolateral aspect 
of the fibula and centered near its midpoint. After incis- 
■ng the skin, the subcutaneous tissue and the fascia over- 
Hying the peroneus longus drtd brfvis muscle, the .inri j 
rior skin margin is. reflected to expose the posterior in- 
rermtHfuUr septum. If seprocuraneous vessels are not 
identified, musculocutaneous msek derived from the 
peroneal artery and perforating the soleus muscle must 
be included when ramng the posterior part of The flap. 
Access to the Fibula is gained along the intermuscular 
fascia, taking care not to violate the scptocutaneous per- 
forators. Pisiectton is continued along the anterior 




Fig. 29.2 Schematic drawing of the elevation of * combined 
4Hleoc.LiEririraui tibul* flap. Tile 1 sepUXuLdiletiui pei toaiois 

may tun through the septum or as musculocucaiwoui perfora- 
tors through the ilewr hallucis longus and soleus muscle 



aspect of the fibula, retaining a cuFfof muscle a few milli- 
meters chick on the bone to protect ihe periosteal blcwd 
supply to the fibula. After retraction of the peroneus Ion- 
gus, peroneus breiris and extensor hallucis longus 
muscle, the .anterior tibial artery and win can be iden- 
tified in the anterior compartment. Further dissection 
along the medial aspect of the fibula allows exposure- of 
the intera^e-nus membrane, which is incised. For poue 
rior dissection, [he posterior incision Ground the skin 
flap as made to expose the fascia of the solcus muscle and 
to identify the septocuraneous perforators. Preserving 
the posieftor inietmuk'uiar septum, the soleus and 
flexor hallucis muscle arc retracted. After reflecting the 
periosteum, the fibula is sectioned proximally and dis- 
tally. using an oscillating saw. The osteotomiied flfruU is 
retracted Lateral Ly; the peroneal artery and vein are iden- 
tified and Ugated distally. The vascular pedicle is dis- 
sected, up td the bifurcatiufl wiTh the pQMenur tihi.il 
artery and vein* by transecting Che flexor hallucis longus 
muscle, leaving a small cuff of muscle on the fibula bone. 

After reflecting the periftMeum from the ouief and inner 

cortex, the straight fibula bone graft can be contoured by 
wedge osteotomies, using an oscillating saw and rotating 
burrs (SchmeSzeFSe-n. Neukam. and tiwjsamefi, 1996). 
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Craft Fixation 

111* re are wvfi.il frpnans "n v;iv ..I i i -i ;i r I'M .1 hone 

single large plate for rigid internal fixation that spans all 
osteotomy sires, external Fixation, and miniplates, 

It h diflkull to Stabilise J fibula Kraft dial has been 
osteotoiTnzcd several times, with intraosseous wires 
alone-. There is a need for additional farms oF fixation. A 

targe plate, which spurns all osteotomy sties, offers rifM 

Fixation lo a fibula graft that has been repeatedly ostco- 
Eomized. and to Fhe maiwjfcbuiar stumps. However, graft 
shapins is limited because c toe large place p* ederermiiWS 
Clie contour or the flap. Furthermore, a ljT.gr plate adds 
bulk ta chr external contour of the graft. 

Mini places have been used in thip Treatmenr of facial 
fracture* Jrtd provide adequate fixation without the 
need for additional measures such as maaillomandibular 
fixation (Champy er al., T&77 ; Gerlaeh ft a/. , 19S2 :>. There 

are different puie types available (stHiahr, L-shaped, y^ 

shaped. H-shaped etc.) lhat can fix each osteotomy tile. 
Two to three plates are placed 011 the outer surface and 
rhe lower border of the graft And jaw wumpi, without 
stripping the periosteum at each osteotomy site. or al the 
gTaft stumps I" Figs. 29.3. 29.d). Self-tapping, monocortt- 
cafe screws allow rapid placement and do nor com- 
promise the free graft roa uitical degree {Hldtlgo. IM9X 
Miniplates provide sufficient stability and require no ad- 
ditions] form of fixation to prevent torsional instability. 
Miniplates are ejdty contoured for e«h osteotomy site. 
Therefore, they otter eKceUent FixatiofL witltdul interfer- 
ing with the sequent: cr nsceotomics for shaping grafts 
required tft achieve the s-ynimen k c nnrour&of the recon- 
structed midface or mandible (Fags. 29.5-29.7), 

Miniplates compromise the vascularized bone least, 
because they need only a small layer of cortical bone for 
mcNiDccjTtrcil 5trew to 1 ion, thus leaving the periov 
tcum and muscular attachment largely intact. They pro- 
vide sufficient stability For early functional loading of the 
fcraft Jrtd to fiwintain the required contour of rhe bew. 
About 3 to 4 months after bone grafting, the plates can 
be removed if necessary, and endosseous implants can 
be inserted for larer oral nehabilirarioim However, rhene is 
no real need for miniplate removal, because the rnftito 
cortical screws do not interfere with dcntaJ ampJants in 
most eases. Sinwiluiwoiis implant installation mro rhe 
fibula during maxillary or mandibular reconstruction fa 
possible on the basis of blood supply to the graft. 
However, proper implant placement and angulation is 
hard to achieve There is nueuenttdl reason to plan end- 
osseous implantation as a primary procedure, except for 
smaller defect up m 3—4 cm in the lateral aspect of the 
jaws. Secondary iiTipUTUacion after pretreatment plan- 
ning is the optimal way to achieve the best result, by 
lil.ifing implants strategically in the best position and 
angulation to restore occlusal and masticatory function 
;" Hidalgo, 1989X 




Fig. 293 Graft shaping and stabilizing in the lateral 

I ho fibula gra*t is shaped by several osteotomies in the subperi- 
osteal plane to precisely duplicate- the contour of the inrinicir 
border <;A thr mandihli* Thr ruK j?nr plannrd in v.irh j v*ay EhjE 
I he prdirlr ii latrr Itirjtrd Tngujlry rjl IhemjndtWe 1 gull. Mini- 
pbtn hi Lwn pldnei jrr typk jlly ptateC ur [he IdCiai aspect of 
th* fliandfcle graft 




fig. 29.4 Craft shaping «nd lUbllizirtg in the frontal view 
the mandible 
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Fig. 29.5 Lateral graft*. One ciiteutomy ii pffrfwmed to Form 
tfw angle ol tfie- rrundibie. In most cases tiie body of th* graft 
requires on* more osteotomy to dupJicare the horizontal ramus 
oF the mandlWe. The segments a*e taed by rntnlplates in two 
planes 




frag. 29.i Antertof grafts, r hew consist oF a central segment 
and two lateral segments whteh may need a further osteotomy 
on both sides during the graFt-*hapmq process* tf the macvdibi*- 
l»f dplKtrilcrdsIn the angle nf Iflir rnandibJf , The graft fifia^d 
Cp Ihc martdfajl ar tfump* and Che- citlrolnnw$ jmr p .t afrlijrd by 
fninipJ-feln in Iwo plaiw. MknjvjHLuljr jnj^LiHfimn jtt 
formed jftei shaping j.ud fixJtian of She yraf I is cOn-^pte 




Fig. 29.7 Tim fibula Is shaped by several Oitrotmflie* in the 
■l bpefflDitejl plane to duplicate the afeeoldf process of the 

nukJlfcft. The tun dtu planned so that the pedicle is Uter located 
laterally to the manHary graFt. Miniplates in two planes are flwd 
b? nwnocorbea! icrew to the mamillary graFt 
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Introduction 

The Sttpuh region offers the unique possibility or allow- 
ing the harvest of one or two soft tissue flaps in combina- 
tion with a vauruJarized bone graft. Different Jtpecrs. of 
the flap can be rnofoiliied independently rncran each 
other, yet vascularized via one pedicle. Since the medial 
aspect of the scapula is rarher Thin and often h.u m he 
placed at the upper boider of the mandible, the bone 
graft is frequently not suitable for insertion of dental im- 
plants. The skin of the scapula region offers a good color 
match wifh Hut of the Ivead and neck area and has the 

.itfiled advHi- J i^„ii;e \i.\: it ts also ttiin -and pliable. 



Anatomical Considerations 






The vascular supply of (he scapula region is derived from 
the subscapular artery, which divides into thoracodorsal 
and ckreumlkx scapular artery 1 -2 cm below riie jxi iiary 
artery. The circumflex scapula j artery parses Chtffrugh Che 
triangular space bordered by the teres major and minor 
muse lei and by rhe long head of che triceps muscle, llie 
artery suppjitt the infraspinatus muscle and che lateral 
border of the scapula at the proximal aspect of the bone. 
The inferior third of the lateral border of the scapula is 
vascularized by ihe angular bttiicti of the [horacodorsal 
artery [Rg. 10.1). 




axillary artery 



subscapular artery 



circumflex scapular artery 



transverse bfanch of 
ckc urnFleji scapular artery 

perlostal brarxbes for 
vascular supply of the 
proximal two thirds of 
the scapular margin 

teres minor mu*de 



descending branch or 
circumflex scapular artery 



Fug., 30. 1 Vascular supply of the subscapular artery system. 
1 1 1 axillary artery. {2). subscapular aitery. f)) dr-cumnVic SC^PMlar 
artery. (4) tlWKGdDfHl artery. (5) transfers? branch nF cireum* 
Flfx v .lpnljrf- jrCery, [6-] dn-c Hiding hMnr/rnil circumflex \Ljpu 



angular branch 



teres major muscle 



lar artery, (7) periosteal brandies for vascular supply of ttie prtne- 

imal two thwds 0* the mpubr margin. (8) angular branch, (Sf 
Ceres major mittcle,. ( 10) Ceres- min-nr rmjKlr. (11) long head of 
trirep% muwrle 
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has parted through clw mutfuUr mangle, [he 
circumflex, scapular artery divides into a descending cu- 
taneous branch, rhe para&capular flap, and a transverse 
cutaneous brjnth. the scapula flap (Fig- 30.2). 

PDFREE COMUNIDAD ODONTOLOGICA 

Harvesting 

For harvesting j combined osteocutaneous flap, the 
parascapular orientation of the soft tissue pedicle oFTen 
a safe vascular supply. 

hfir h.nvpMine The tone, rhe reres major muwfce mutt 
be cul at the scapula lip. However, some muscular at- 
tachment has to be left on the bone to avoid isitcrf enrnce 
with the permsce.il blood supply. In general, it is lufh- 

cieni to harvest 2-23 cm from (he lateral bordef to 
match the height of the mandible. The inferior third of 
The scapula is nourished by the angular branch of the 
thoracodorsal artery. This autonomous vascularization 
does not allow an osteotomy if it is necessary to bend the 
bone graft (Fig. 30.3). The disadvantage of the soft tissue 
pedicles of the scapula region. In common with most free 
flaps, is chat there is no sensory supply. 




Fig. 30.2 Schematic drawing -shoving th# wlnkm-shlp of 

tht scapula *rwt parartcjpular flap bHuw tht trifiivrrs? 
branch, and the accrf-x wf the detcrnding branch 



indication 



The MtApuU region offers uniqu* opportuniTlcs for re- 
construction of skin, bone, subcutaneous tissue and. 
especially,, combinations of bone and soft tissues. Among 
j| I (Ups derived from rhe he jd and neck area, the texture 
and color of ihc skin at the scapula region almost per- 
fectly match the texture and color of the Facial skin. Al- 
though she skm is relatively thick it is not as butky as 
that of m>Mxutaneous grafts, or free flaps from the itlac 
crest. In general, scapula grafts should always be con- 
sidered for complex sofi tissue defects or combined bcrne 

and soft tissue detects, » long as netther missive 

volume augmentation nor large bane volume are re- 
quired. 

toldied de-epiihelised scapula soft-tissue grafts nuy 
also be used and are ideal for tissue augmentation, lor 
example in patients with hemifacial microsomia. 

Combii^usceocutdnettus fUps jrc mi cable for recon- 
structkm of the posterior aspect of the mandible and c Iw 
ascending ramus* when implant insertion is not a re- 
quirement The itffr tissue pedicle m*y be used for re- 
construction oF the floor of the mouth or for cxtraoral 
lining. As the scapular and para scapular skin and the 

bone can be mobilised Independently from each ech*f B 

the flaps are idea] For reconstruction of combined oral 
and extraoral defects. Only rarely will there h-j .s need Bo 
r i;v!'-.i bone grafts alcroer 

As bone oFthe medial extension of the scapula is thin. 
it is often used for reconstruction of the maxilla and orbi- 
tal floor. The -soft tissue pedicle then allow* a separation 
into different Functional units, such as the nasal and oral 
cavity and the maxillary sinui. 




Fkj 30.3 EkvathHi at m combined Dsteatuldnnnn pata- 
icipular Hap. After ptepM jfLifri of the mwiOulM triangle, the 
wised to the tone are fdenvfled ar*d a muscular cuff must re- 
main at the lateral border of the scapula, the teres major 
muscle *s dissected and rhe lateral border <rf the scapula Is 
osteotomized 



www.pdfree.blogspot.com 



Copyrighted material 



Mandibular fiecdnitrurtrbn 1 59 



PDFREE COMUNIDM 







hg. 3D.i if the 

are on the same *W*, tlw sc 



and ttw ITClffteril vtssdi Ud lateral ihouldw. \\\'n jlluwi Lhr vjw.iljr pediclr U> hr lo- 
ts harvested Prom Ih* con- cared In ihe angle of tine marxMrfe 



Mandibular Reconstruction 

In every microsurgical reconstruction, preparation oF 

suitable vessels m the recipient ilw in the iw k has «> be 
performed before flap harvesting is begun. The facial 
vessels erf the ipsilateral side are often suitable. Jn defects 
with suitable nfKiLareral recipient ws-^eit the nsteotii- 
(anemis scapula grail is harvested I rain the cuntra lateral 
side (Fig. 30.41. The residual stump oFthe mandible first 
h.is re be returned to its original position In siruMiGA* 
where the amending ramus is still present, iL has to br 
prepared, mobilized and moved inFeriorty and laterally, 
after fewctLqn of *r*y retldujl scarrinfe The iiundibuljr 
borders haw Co be prepared with an oscillating saw or a 
rotating burr until bleeding bone is seen. The bony edges 
may be cKreotcunized in an oblique manner to crew a 
large CdfidkC surface for Che graft, which improves heal- 
ing between the residual mandibular stumps and the 
bone graft. 
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• *i i 30.5 if Hif wr«#h atc- lacatrd on thrf 1 -cidc cafitralatrral to Ehr mandibular drfect. tfic Epsilatcrjl acapnia may be more- 
tultaMt for vjtrutar anarflomails to the appaiile neck 






\f suisabte spsilaierai vessels are not jvailable, con 
trilateral vessels muse be identified (Fig, 303). To Allow 
sufficient mobilization of the recipient arteries, the e.x- 
CCfTUl carotid arr^rv may he lipted cranial ly. iheiu for 
example, the facial artery can be mobilized ahrwtf Co ihe 
midline of the neck. 

As the vast uUi" pedicle in general must be orientated 
towards vessels in the angle -of the mandiWe. Cfre thicker 
lateral aspect of the scapula often becomes the inferior 
bontar oTihe new mandible. In patient* with an intraoral 
soft -tissue deFicit the soft -tissue pedkleis located mtdl- 
ally and inferior tothtj scapula bone and therefore has to 
be elevated and trimmed. Ft Is sutured mio the defect 
with minimal tension. Then the bone ts fixed frnco (posi- 
tion with miniplates and monocooTical screws. When the 
residual *e«m*ms Are osteomnwed obliquely to en- 
hance the bony contact area, the screws, nidv p^SS 
through the thin scapula bone graft and the residual 
slump t:i ?hr iii.i mi- ble and act as lag screws. 






In^eiheral. Ivro mini plates air placed with a mini mum 
of two screws per segment. It is not necessary to remove 
the periosteum before fixation of the miniplates. Lag 
screws a Ion* do not provide sufficient stability for bone 
graft Fixation. 

In predominantly extraoral soft-tissue defects the 
bone is inserted first and then The cranial margin of the 
soft tissue flap is inserted. Final fixation of the flap is per- 
formed after vascular anastomoses are completed. Then 

the exrmral (lap l§ sutured tightly Infflo position. 

If the ascending ramus including the condyle has to be 
reconstructed, the tip of the contralateral scapula can be 
shaped to act as a new coodyUr heart. The vascular 
pedicle is then at the inner aspect of the bone graft, 
pointing towards the vessels in the mandibular angle. 
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fig. 10. (6 Combined uli f bpuf and toft* defect following 
tompkt* ituaJlfecEQfny. Afte/ Cornelius Ketef. Portrait of a 
woman qged 56, 155M. foundation Museum Thyssen Bomc- 
*nltza_ M*dnd 




Fig. JD.7 Soft tissue and bone defect following resection of 
4 nuxMiry c*re!«€wn», Aim Jan Ptilaek. ftirmur of <a if npdir- 
flLnc ffMwJ. 14 $4. Fecundation Mumim Thysvn Bomerni^rfl* 
Madrid 



Reconstruction of the Maxilla and 
Midfu 

Flaps from the scapula region arc ideally naked for fe* 
const ructing soft tissue and bone areas in the midfacc . 

In simple mullbry defect* It may be possible to re- 
construct aspects of the nasal mucosa Co create a layef 
cowards The nasal cavity and the maxillary sinus. Then 
che flac Vipuli bone is fixed securely to residual aspects 
of the zygoma. The bony contact between the reiidual 
masei llary bone and the tone graft should be as extern ive 
as. pusiible. to allow good bow healing m thai area. The 
soft tissue then can be used to create (tie oral lining. In 
later surgical procedures, an additional bone graft can be 
hx.-il in i he ■.L.ipuLi lame ?<> farm a new alveolar process 
suitable for the insertion of dcnl.H implants (Fig. 30,6). 

It is not always possible to position the thicker lateral 
bolder of the scapula rn form [he .llveolar process in the 
maxilla, because tare must be tak-ert for 4 Wnsionlesi 
vascular anastomosis to submandibular recipient ves- 
sels. For Chat purpose the marginal bf inch of the facial 



nerve is identified and protected using a para mandibular 
incision or subfacial preparation in the typical manner. 
Preparation is continued on rhe lateral surface of the 
massecer muscle arid a mnral is ctMied towjids the 
maxilla. Care has to be taken to enlarge the tunnel to 
avoid compress-ion of the vascular pedicle in the post- 
operative period 

The superficial temporal vessel has provert rtOC 10 be 
very useful for vascular anastomosis, because of the thin 

a iid fragile superficial temporal veiiw 

Postoperatively, the subculaneoui Wiume of the 
scapula skin graft may have to be thinned. 

For ukhI mdkts of rhe mtdface combined scapula 
grafts are useful. The chin scapula bone can be used for 
reconstruction of the orbital Hoof and the infraorbital 
Nflk whereas p.imally de-epirhelized aspects of the 
parascapular skin pedicle are ui*d For dugmenir!iK?n \\t 
the skin (Fig. 3D.7). Another aspect of the parascapular 
flap Of an addition." ly lr.irue$wd ■k-.ipulaflap can then be 
positioned caudal ly. Co form the oril lining of the alve- 
olar process of the maxilta. 
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ume augmentation in rhe lateral midface with ade- 
epithdi zed pjTiMJiJul jt flap cj n aIsg be t'ombined wit h 
a scapula bone graft used For reconstruction of parts of 
rhe zygoma, as for example rhe zygomatic arch. Tlu-re- 

^^il^'^W^^W^^s may be *u.ubk 

scapula grafts. 




EE Cumuli ,- ^W^^i^^^WonstiiictLon with 



Conclusion 

Indications far the use oF scapula grafts- are isolated soft- 
rissue defect or combined defects with a predominant 
soft-iiJsut problem. The grafts can be used few nfcort- 
struction of posterior aspects oFthe mandi We and the as- 
cending ramus with addiriona] intraoral or extnoral 
soft-tissue defects. Scapula grahs are the gHfo of chok? 
for reconstructing combined defects in the maxilla ot 
midFace. 
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compared to Co-Cr particles fHaynes *f al. aft93jL The 
main t'oritKion product, the dioxide rutile. is almou in- 
soluble in body fluids. Thus, it accumulates in lymph 
nodes, liver, spbeen, bone marrow, and brain (Case et aL, 
1994 k Titanium debris JgpeJTS as (trey discoloration it 
^W^^orftfiP-JfiffiP^^I ; Scales. 1991 ) and 
may be enrrapped by collagen fibers afrer unsuccessful 
degradation by macrophages {.Sdhliephake « or., 1991. 
Nakamura, Takcnoshita, and. Masuichim, 1994}. 
However, titanium pa/rides aie also transported from 

The sire of origin by live blood (Hillmaon and Pontfh. 
1991) and Ihr lymphatic route [Onodera. Ooya. and 
Kawarnura, 11)93; Weingart, Stcinemann, and Schilti, 
1994). Titanium debris is not irven (Caw el aJ_, ly^M} in 
the lymph nodes, sinus histiocytosis (Aloores-Saavenjra 
et aL 1994], necrosis and fibrosis ( Case €taL, 1994} and a 
symptomatic granulomatous reaction in liver and -spleen 
have been d-eTiwnstTat'rtJ (Peoc'h ef aJ-. 1996 J. 

Toxicity or the alloyed metals may be a reason for piate 
removal. However, toxicity depends on dosage and rbe 
vystemit do«s of aluminum and vanadium nesulring 

From Facial plates arc supposed to be low. However tank 
effects- are cumulative. In renafc insufficiency especially, 
removal should he mandatory 



Inflammatory Response 

Inflammatory complications like peri- irnplantitis P asep- 
tic loowrni ilk of hip replacement, or persis win inflamma- 
tion of skin-penetrating, implants occur in various fields 
of riranium application 'Jacobsnn ef aL, 19S7J. The pri- 
mary cell lyp* lu react ajjJintf titanium L& the macro- 
phage (Anderson and Miller. 19B4). Macrophages have 
been shown to react to titanium particles in phago- 
cytable sizes, with jctivatwn of lysosomal enzymes and 
a partial degradation (Elagi. vtrnoit. aiKi Hildebtfjnd. 
1995; Wooley, Nasser, and Fitzgerald. 1996). Activated 
macrophagei jclea-w inflammatory mediarors. Bone-re- 
sorbin cytokines IL-lo. 11-6 and TNF-T were demon- 
strated after stimulation of macrophages with particles, 
and Ti-ftL-V was more potent rhan cpTi (Shanbhag etui, 
1995). Tiianium ions alio enhanced tfre release of hone- 
resorbing cytokines and inhibited bone-protecting cy- 
to*in*s (Wang et at, iQOEia). Co-Cr particles result in 
early nil death after phagocytosis, wheneas rhe l«s rfwn: 
Ti-AI-V particles lead to an inflammatory responi* 
[Haynes ff flJ-. 195*3). Thus, titanium particles may ex- 
hibit inflammatory effiKK because rhey aw nonioMH" and 
insoluble. Clinically, in the maxillofacial region a chronic 
inflammatory response was demonstrated imrnunohis- 
Eochemkally in retrieved tissue (Kaiov w at, lM6). 
Granulation tissue, bone resorption or loose hardware 
was found in 50ft of maxillofacial patients (Kim, Yea, and 
Lim. 1997). Thus ihe argument of maaophage activation 
and inflammatory response supports elective plate re- 
moval. 



Sensitivity to titanium 

Titanium i* used extensively a* an ingredient in house 
paints, in paper, at a Food additive, in cosn'HHic articles 
(Moran er aL, 199 IX, in ointments- or topical denial 
fluorides < Lalor er or.. 1 99 1 ; CharvaT *r at. , i»5). Sensitiv- 
ity to titanium is not common, in contrast 10 Aitfcek and 
chromium (Rudner, Clendenning, and Epstein,. 1375; 
Coh. 193H>: Haug, 1SHH). However, titanium From corro- 
sion products does bind to cells and proteins and can 
stimulate immunologic responses ( Maurer, Merritt. and 
Bre^vn, 1994; Ikarashi et at.. IMS). Titanium pacemaker 
rejection (Pttert er or.. 1 984; Vertwv. I W5 : Abdallah, Bal- 
Hia, and G'Riordan, 1994 h. sensitivity lo lilaniurtl joirtCS 
{Alack er aL, 1990, Lalor et ni, 1 990, Merritt and Rodrigo. 
1 996). aschnu ( ftreron, Umls. and c: jt n ier. 1993 ), and re- 
actions to skin-penetrating titanium implants (Holders 
et irJ., 1 992 ) are reported Titanium sensitivity was corre- 
lated to aseptic loosening of joint replacement (Lalor et 
or.. 1991; McrriiL and Rodrigo. 199ft). T- lymphocyte acti- 
vation adjacent to maxillofacial tiianium plates has been 
observed (Torgensen ef qL, 19-&5; Karou et ul., 1996 X 

Contdfl sensiCiviiy [0 altnmm«m (Pwyer and Kerr, 
1993; Lopez ef uL 1994) and vanadium (MotoleSfr *r tfl.. 
1991) has occasionally been reported in the literature. 
Virtidiiam i*-nsiTljaTion wa^ reported in a group of 
patients with hip replacement (Cancilleri el dJ.. 1992 J. 

Contact sensitization is a slow, type IV reaction and 
rakes several months to develop. Studies monitoring 
contaci sensitivitv to metal rippliancts could not show 
sensitization before 6-12 months, by when the device 
usually has fulfilled its function (Merritt and Rodrigo. 
1995). Con[act sensitization may Kw an ar^yment for 
elective plate removal, since the prevatence of sensitivity 
depends on the number of exposed individuals and the 

duration of expnsuf e ( Memnj and Rodriso, iw96^. 



Cordnagenity 

Associations of son tissue malignancy (Good-fellow. 
1992 i or hepatopoiet ic malignancy -;'G illcspie et oJ. P 1991 ; 
Vrtw'l and Ko$benvuo, 1*W1 j with merallic implants have 
been reported. However, cayti ire rare Compared TO the 
number of incorporated metallic implants (Haug, 1996). 
Efcpenmepulty, nickel alloys evoked sarcomas in rodents 
(TakamuTaet aL 1994;. Ii is advocated that nickel-con - 
taining alloys (stainless steel) should be removed (Haug, 
1995). Tumor* in rhe viciniry of titanium implants are 
comparatively rare [Fracdriclt ef aL 19B4. Friwlman and 
Vemon. 196 J) and haw: not been induced experimen- 
tal ly. Cancf mgenir ily seems not to be an argument for 
plate removal in the maxillofacial region {Ifdutf. 1996). 
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Infection 



Mclal hardware may serve -as a foreign body, prone to in- 
fection through btood-bome bacteria, and may act as a 

p d f re e fd&WWMiaftlri8G> efcflftrOfi $£&* ,„!!«„ i ih*. 

bins. Seligwn, and RafT. 3 98 By. A reason for infection 
around titanium plates may be the inhibition of T and B 
cell proliferation by titanium, cobalT. and chromium me- 
diated by IL- 2 and IL^5{WangrtaL, 1996b). Titanium-in- 
duced dysfunction of alveolar macrophages to kill 
StapMocoircus vpidtmudti may be another reason 
(Gindlur* Myrvik. and Griitina. \39\\. Plates have to be 
removed once an infection is clinically evident. In con- 
trast to orthopaedic surgery, delayed infection and septic 
loosening of I mpkuus ii iwc in i mportani clinical issue in 
maxillofacial surgery. 



Diagnostic and Therapeutic Radiation 
Scattering 

MM and CT imaging artefacts of lilanium plates are sig- 
nificantly reduced compared to Vitallium and stainless 
steel plates (Eppley et al, 1993; Fiala, NouitllJAt, *nd 
Vai¥ilkhiik_ 1993: FiaU rr at. 1994 j. Scattering of diag- 
nostic radiation by titanium implants seems not to be 
harmful (Roscngren el" af. 1343}. Back scattering of ther- 
apeutic relation has been a problem. Kiditfherapists, 

hewrver, have managed this problem and found solu- 
tions (Gullarw, 1991 ; Castillo et ui, I9BBX 



is reduced. In orthopedic devices the qmniiile s of mewl 
and production of wear particles usually differ from 
maxillofacial plates. Thus, results from dental Implan- 

colojcy and wtlwpedic suite ry do not eisily transfe* n> 

maxillofacial plating. 
The following statement was issued during the 1991 

SirubourjE osteosynthesis Research Group meeting. 
a titanium pljf* which Is Intended to assist the heal* 

ing oi bone becomes a non functional implant once 
this role is complete. It may then >r rrcarded as a for- 
eign body. While then? is no deaf evidence to date 
(hii a tiunium plJie cause* any actual harm. our 
knowledge still remains incomplete. It is therefore 
not possible to state with cerrainry thar an otherwise 

symptomless tiranium pUte left in t\tu in th* long 
term is harmless. The removal of a iron functioning ti- 
tanium plate is desirable provided that the procedure 
to remove rhe plate does nor cause any undue mk to 
Ibe patient (Black, E90B; Bos. 1993:}. 

Iti many countries, the need for a general anesthetic to 
remove these plates or the need to open old incisions 
constitutes just such an 'undue risk ro rhe patient.' 



Stress Shielding 

Stress shielding by plates, leading to localized osteoporo- 
sis and risk of refracttire after plate removal, is a problem 
in orthopedic suffcety (Frankd and Bursteifl. 196S: 
UthofT r Boisvert, and Pinnrgaru 1994} and has been dc- 
monstratrd experimentally in mascillofacial surgery 
{Kennady « aL 1989 A Based on th* absence of clinical 
reports refiacture due to stress shielding does not seem 
to be an issue in facial fractures (Haug. 1596 J. 



Conclusion and Ethical Considerations 

Toxic effects of alu mi num and vanadium, sensitization to 
meuls. a proliferative and inflammatory srimulus and 
widespread dissemination of titanium debris in the body 
aie the main arguments for elective plate removal espe- 
cially in young individuals, Corrosion of titanium may be 
enhanced corrtiderably by hydrogen pertfflide released 
from activated macrophages. 

However, undf r terrain conditigns characteristics of 
bwcompatibility may manifest differently LKhou ft d., 
1956). In dental implantology, titanium is encapsulated 
by bone, Thus, interaction of titanium and the organism 
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Introduction 

Complications connected with miniplate osteosynthesis 
are more frequently observed after trearment of man- 
dibular fractures rhan in other situations. The most im- 
portant complications include wound healing, for ex- 
ample suture dehiscences, abscess formations, osreomy- 
*litu and pwudarr hwsis. The main factors pnedispoiin* 
to these arc delayed treatment, missing perioperative 
antibiotic treatment, and insufficient fracture stability. 
Long-wrm follow-up* indiwwd That wrw errors in 
technique and management led to certain complication*, 
which were seldom seen by experienced surgeons (Ger- 
lach eJ ni, I^a&; dumpy and Blez. lWtt). 



Suture Dehiscences 



A breakdown in the intraoral closure commonly occurs 
between the fourth and eighrh postoperariw day after 
treatment of mandibular fractures, mis complication is 
encountered mainly in the posterior region where the 
pLare was Located close to the external oblique ridge. Jn 
unsekttwl series the incidence of (his complication was 
reported between 2.7S and 12% after osteosyntheses 
(Cawood. 13S5; Ceiach et ni, IMS; Champy ft at, 

19B&b: Champa and ski. 1991). 

Suturr dehiscences were more frequently found if 
there had been an undue delay between the time of 
trauma and The rime of operation; they can also occur 
following an inappropriate incision within the region of 
the attached gingiva. The incision Line should be placed 
5 mm below the *ri*ched gingiva or on the marginal rim. 
Preexisting mucosal tears and poor oral hygiene were 
other possible factors contributing: to wound dehiscence. 
In such cases*, tfter removal of the sutures and wound 
cleaning with 1.51 hydrogen pemnide, ihe wound is 
dressed with a iodoform Vaseline pack. A secondary su- 
ture 1$ TOt necessary, An unimpaired bony union is en- 
sured by normal opeh-wound inMtmtfll. 



Infccticn 

Postoperative infections wrth abscess farmanioflj are 

also commonly observed in those patients whose treat- 
ment had been delayed for some days following trauma 
and who received no am ibiMic prophylaxis. This became 
obvious when, with the decrease of the preoperative 
time Interval, rhe frequency of abscess formation also 
diminished from G.&% to 3A% [Orlddi L 1985: Clumpy 



and Blez, 1992}. In larger series, the quota of postopera- 
tive infections was reported between \% and &!E (Ca- 
wood. tg&ft Champy. ITOSb: Nafcamura* Takenoshira. 
and Masuichiro, 1994; Tuovinen rf aL 1994; Reinhart rf 
aL 199G; Kakoschfce, Molu, and Schettler, 19*; Pape et 
flf - 19W). 

As well as the early I nratmenc of fracture*, a perioper a- 
rive antibiotic treatment is recommended to avoid infec- 
tions. In a randomized prospective study 20Q patients 
with a different therapeuTic regime wew compared 
(Gcrlach and Pape. 1988). Patients received antibiotics 
prophytactically for differing periods; 50 patients for I 

day. 49 partem* for I day$ t 5fl panenn- a o«e &ho< pro- 
phylaxis, and 51 patients had no antibiotics. The First ad- 
ministration of a combination of mezlocillin and oxacil- 
lin was given in all cases Jd minutes before the opera- 
lion. Infections were found in Zl of 200 patients. TFie 
analysis of the examined groups indicated 15 infections 
in rhe conrral group and one. three and four infections, 
respectively, in the different prophylaxis groups. A 1 day 
perioperative antibiotic treatment is recommended. 

Jf an abscess develops, incision and drainage generally 
lead w j normal bone healing. Usually rhe plates can foe 
retained in jfhr. Only i n cases of delayed infections after ] 
or 2 months postoperatively, the osteosynthesis material 
should be removed iff it does nor assure immobilisation. 
This is usually caused by poor reduction or poor virili- 
zation from badly ptaced plates. If bony union is insuffi- 
cient, intermaxillary fixation becomes necessjry. 



Osteomyelitis 

Osteomyelitis of the fracture site is the most serious form 
pf infect vn but this compilation seldom occur. fll| se- 
ries repotted incidence* betwten 0.23! and 1% only 
(Champy and Blez, 1992). 

In those cases, inadequate immobtlizarion of the frag- 
ments was I he cause. For example, the use of only one 
miniplate in the region anterior to the canines, fracture 
fixation with only j single screw in one of the fragment 
and application of pkaies outside the correct 
osteosynthesis tension line. Furthermore these patients 
oftf n failed to keep outpatient appointment*. In case of 
an osteomyelitis, the removal of the plate and a period of 

intermaxillary Fixation following incision and drainage 

of the infected fracrure line is necessary, ton? healing 

usually follows mis treitmeni. 
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